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THE WEEK IN IRON CIRCLES. 


What he ought to do for himself and for the benefit of 
the entire pig producing interest, each individual fur- 
nace man now knows perfectly well; that is, if his furnace be of 
small output and is so situated as to be ata disadvantage ina race 
that assuredly is not to the swift, but to him who waits. But there 
is up to this moment too general a feeling that the time has come for 
some other man’s furnace to blow out. Certainly the one thing in 
order is curtailment. There are signs, too, that the work has begun. 
Five valley furnaces will quit within the week, we are assured, and 
Philadelphia advices tell of a round dozen, of from 100 to 150 tons 
capacity daily, that propose to follow suit. Should these advance 
notes of the movement deter others who were preparing to take the 
step, then so much the greater the probability that March will come 
and go, as February did. Notwithstanding that February wound up 
with a shipment of some three millions in gold to Europe, and that 
the bank reserves are slightly lower, money continues easy and 
general business is in a healthy condition, barring the speculative in- 
fluences at work on wheat. The iron maker is thus in the way to 
see better things, once the demand is allowed to gain on the surplus. 
Increased inquiry at pipe works is an encouraging sign, and the large 
contracts soon to be made are expected to tone up prices. Still 
small consumers report continuing dullness. A few large orders 
have been placed the past week for lower grades of Southern coke 
irons. Competition was keen and prices talked about in connection 
with the transactions are surprising, even under conditions calculated 
to make the trade proof against surprises. That $9.50 should be 
quoted for Southern grey forge at furnace is a condition that the 
figurers on Southern possibilities of cheap iron production scarce 
dared to count on in their early theorizing. ‘The price is certainly a 
temptation to purchase for long delivery, but a strong disposition 
appears not to speculate beyond one’srequirements. There has been 
no buying on the part of speculators, and though the present moment 
would be very advantageous to those desiring to invest, owing to the 
low price of iron, yet as a general rule they prefer to pay more money 
and invest on a rising market. Detroit reports a brisk demand the 
past week. Several large orders have been placed for Southern irons, 
mostly low grades, with also a few round orders for Ohio strong irons, 
for deliveries extending through the balance of the year. While it is 
generally admitted that prices have been at or near cost for several 
months, yet figures that are being made at this time are lower 
than at any time previous. Lake Superior charcoal and silveries have 
not been in as great demand at Detroit, but prices on these grades have 
been firmer. Louisville reports little buying of iron, and that some 
concessions in price have been made, buyers at the present moment not 
being willing to contract for more raw material than they already 
have orders for, inthe finished product. Dullness is reported among 
the smaller consumers of iron and pipecompanies. Thereis, however, 
Some activity in rolling mills and car works, but the price at which 
they buy continues to be basis of $9.50 for grey forge at furnace. 
The demand for car wheels continues fair with no shading of prices. 





General Features. 








The total tonnage sold at Cincinnati since our last report is large in 
the aggregate, made up of small orders widely scattered. This is re- 
garded as a favorable sign, proving that foundries are not carrying 
large stocks, but are melting quite freely. Many are only waiting 
for a slight advance and show of strength in the market to place lib- 
eral orders. No changes worthy of note are recorded in any kind of 
charcoal iron or Ohio softeners. Lake Superior charcoal irons con- 
tinue inactive, though a few sales are reported on the basis of $17.00 
Chicago. Buffalo advices record no change in the situation from last 
week. Prices, especially on Southern iron, are remarkably low, 
affording excellent opportunities for those who are actually in need 
of iron during balance of the year to cover at unprecedented figures. 
Some few good-sized orders are being placed, but carload orders con- 
tinue to be the rule. Northern irons are fairly firm, but with a small 
business going. There is a slightly increased demand for charcoal 
irons. : 

That all that has been said, these past three months, 
of the desperately unwholesome condition of the mar- 
ket was founded on fact, appears, on the one hand, by 
the wholesale discharge of employes and the shutting down of 
puddling mills, and, on the other, by the bad failure of a prominent 
valley iron firm, which, there can be little doubt, will be followed by 
the blowing out of more than one stack. The underlying causes for 
this pitiable condition of a leading American industry need not be 
discussed here ; that it exists is a sad fact and quite beyond question. 
The ore men have not sold anything of late, and will 
not be in a position, soon, to sell, for there is so little 
demand, among furnacemen, for ore, that even any concession the ore 
men were willing to make in the matter of price would be no induce- 
ment to consumers. The furnacemen are simply swamped, and 
nothing can help them until the enormous overplus of pig iron now 
on hand is worked off. It is not surprising that everything else is in 
close sympathy with the main staple of the iron business. The lack 
of demand on the part of the ore consumers compels the vessel men 
to temporary idleness, no new charters being reported anywhere. 
Some of the ore men think that Escanaba charters might be made at 
ninety-five cents, but the vessel men do not see it in that way, and 
while they must necessarily depend upon the grain left at the head of 
the lakes for early cargoes, they seem anything but inclined to fore- 
stall their own market by going in at the rate they might get at this 
time. Even at this cheap rate the ore men do not feel justified in 
loading up with charters in the absence of any sale for their output, 
and the consequence is that one depression brings on another, with- 
out any apparent remedy. In the end there is likely to be a stoppage, 
perforce, of production. The ore supplies now on hand must eventu- 
ally be exhausted and a possible season of enforced idleness may lead 
to better results in creating a demand which, at this time, is princi- 
pally noticeable by its absence. 

The stocks of pig iron reported by the Western Asso- 
ciation, under the current date, are the largest in the 
history of the association, while the prices are the lowest. Leaving 
Bessemer iron out of the question—for there is no sale for it—the 
price ranges down as low as $12.70, in the valley, for forge iron, and 
foundry irons are correspondingly weak. 

Steel billets are known to have been sold in Pittsburgh 
for delivery as far ahead as next October, at $23. This 
alone would in a large measure account for the falling off in the pud- 
dling business, for muck bar is nominally quoted at $25.50, while the 
finished product may be made as cheaply, if not cheaper, from the 
billet that sells $2.50 below the price of muck bar. The mills that 
work up all manner of iron bring no consolation to the market, all 
reporting the same absence of business, along with an unprecedented 
decline in prices. Some of the weaker concerns are thus forced to 
let go at any price in order to meet their own obligations, and as this 
holds true among furnacemen no less than with the mill interests, 
the failure in the valley, alluded to in another place, may be only the 
forerunner of others. 


The Local 
Situation. 


Iron Ore. 


Pig Iron. 


Merchant Iron. 
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AN OVERGROWN FURNACE CAPACITY. 


Interesting figures concerning the growth of the iron and steel 
industries of the United States appear in the eleventh edition of the 
Directory to the Iron and Steel Works of the United States, just put 
out by the American Iron and Steel Association. This edition brings 
down the description of the iron and steel works of the country to 
February, 1892, and its new information covers the calendar years 
1890 and 1891. In the edition of the Directory for 1890 were 
enumerated 575 blast furnaces as being active at the close of 1889, or 
likely to become active. The new edition describes 569 furnaces, or 
six furnaces less than at the close of 1889. ‘‘ The total of 569 fur- 
naces is reached,” says the preface to the book, “after noting the 
new furnaces which were completed during the last two years and 
eliminating the old furnaces which were wrecked or abandoned dur- 
ing the same period. The new furnaces number. 52, of which one is 
anthracite, 35 are coke, and 16 are charcoal. ‘The furnaces abandoned 
or torn down number 58, of which 22 were anthracite, 14 were coke 
and 22 were charcoal. Of the 569 furnaces described in the present 
edition 164 use anthracite coal, or mixed anthracite and coke; 267 
use bituminous coal or coke, and 138 use charcoal.” 

Of the new furnaces completed in the past two years, one was in 
Connecticut, seven in Pennsylvania, three in Maryland, seven in Vir- 
ginia, five in Kentucky, one in Tennessee, one in Georgia, nine in 
Alabama, three in Texas, three in Ohio, six in Illinois, four in Mich- 
igan, one in Minnesota and one in Colorado. Eleven others are now 
under way in the North, although foundations have been laid for a 
new one at Buffalo. There was a great decline in furnace building 
in Alabama. “ At the close of 1887 there were 24 completed furnaces 
in Alabama and 19 were in course of erection; two years later there 
were 44 completed furnaces in this State and eight were in course of 
erection, 20 furnaces having been completed in these two years. But 
in 1890 and 1891 only nine furnaces were built in Alabama, eight of 
which had previously been undertaken, while at the close of 1891 
there was not one new furnace in this State in course of erection.”’ 
Virginia’s record is very different. From 1887 to 1889 the number of 
furnaces dropped from 33 to 32. At the close of 1891, however, the 
number had climbed up to 40, and six others were in course of erec- 
tion. Pennsylvania built but seven new ones in 1890 and 1891, and 
Ohio only three. Illinois, though, put up six, and now has 20 fur- 
naces, all using coke, while from 1860 to 1869 not a single furnace 
was operated in the State. 

Most of the furnaces abandoned in 1890 and 1891 were of small 
capacity; the new ones built in that time are nearly all of large 
capacity and use improved machinery. 

On the matter of blast furnace capacity the preface has these sig- 


nificant figures: 

With 52 new furnaces of modern style and equipment built in 1890 and 
1891, and with 58 antiquated and generally small furnaces relegated to the 
abandoned list in the same years, it may fairly be assumed that the 569 fur- 
naces which are now borne in our active list are furnaces which in the main 
our country may be proud of. Their aggregate annual capacity is placed by 
the owners themselves at 16,296,793 net tons, or an average of 28,641 net tons 
annually for each furnace. Stated differently, the aggregate weekly capacity 
is 313,400 net tons, or an average of 551 net tons weekly for each furnace. As 
late as November, 1887, the average annual capacity of the furnaces which were 
then active or likely to be some day active was 18,885 net tons, or 363 net tons 
per week, and in November, 1889, the average annual capacity of the furnaces 
in the same list was 22,901 net tons, or 440 net tons per week. In November, 
1887, the aggregate capacity of 582 furnaces was 10,990,993 net tons, and in 
November, 1889, the aggregate capacity of 575 furnaces was 13,168,233 net tons. 


That the remedy for the present low state of the iron trade lies 
in a curtailment of production is indicated in the concluding para- 
graph of the furnace resume: ‘‘ The growth in the aggregate and 
individual capacity of American furnaces in the last four years is 
thus seen to have been remarkable. Of course, as we have often 
explained, all our blast-furnace capacity can not be utilized at the 
same time, but it will be seen ata glance that our capacity to-day 
which can be employed at the same time is beyond any probable re- 
quirements of the immediate future, and herein lies the chief cause 
of the present low prices of pig iron.” 





DEPENDS ON WHOSE OX IS GORED. 


There is a deal of indignation in the average comment on com- 
bines in trade, that may or may not be of the righteous sort. It de- 
pends much upon the interest of the commentator, whether he blows 
hot or cold upon this increasingly fashionable institution. Now, 
Philadelphia, as the opinions of her newspapers go, thinks the Read- 
ing coup an excellent thing, becase it promises to make anthracite 
cheaper at Philadelphia and dearer at New York and Boston. Phila- 
delphia has paid more for anthracite heretofore than New York has, 








and Boston has bought it at Philadelphia prices. This is to be 
changed, Philadelphia believes, and therefore the combine is a gooq 
thing, and should not be opposed for the mere reason that it doesn’t 
chime with the constitution of Pennsylvania. This sifts the question 
of the morale of trade combinations down to the dimensions of »cxm 
and ‘uum. If the meum side is up, all well enough; if ¢wum is on 
top, then woe betide the “ unrighteous trust.”’ 

Another illustration of the peculiar ethics of the combine busj- 
ness comes from labor’s side of the house. The Lador Tribune, of 
Pittsburgh, notes the fact that the Pottsville Iron and Steel Com. 
pany have madeaten per cent. reduction in wages, and that the 
Columbia Iron and Steel Company, of Uniontown, have given notice 
of a cut (reported to be 25 per cent.), and adds this comment : 

Possibly, even probably, there will be other demands of the same charac. 
ter to be met in the near future, not only in Pennsylvania, but in other mil] 
regions. The basis of this is, of course, the disorganization of the beam pool. 
With disorganization comes naturally demoralization in the market, the cut- 
ting of prices in pursuit of orders, the which will proceed just as far as the 
workmen will permit. Ifthe workmen are compliant in the matter of wages 
reduction, the employers will have a picnic in the price-cutting line, to the in- 
jury of themselves and of the workmen. Inasmuch as employers do not seem 
to know what is good for them in this crisis, it would be well for the work. 
men to assist them to a knowledge of the proper policy by declining to aid in 
price-cutting competition. It is one of the duties of the workmen to uphold 
the integrity of employers’ organization, in the interest of wages, and this can 
be done only in the way indicated. It is as much their policy to do this as it 
is to uphold protective tariff, for assuredly a reduction of the tariff on beams 
could have no worse effect than the deliberate breaking of the beam pool. 

One of the chief complaints made against combinations of capital 
—a complaint that labor organs have urged with all the stress of 
vehement rhetoric—is that they prevent the free and open competi- 
tion to which consumers are entitled. But here is a recognized and 
able exponent of organized labor, actually upholding, and advising 
employes to uphold, an organization of capital that was confessedly 
maintaining prices far above the level that healthy competition would 
fix. Had the articles manufactured by the combine been those of 
every-day household consumption, the argument would have taken 
on a vastly different aspect. The writer has in mind an instance in 
which a combination was made that was calculated to reduce the 
price of a product of general consumption, and did so reduce it. But 
the employes who lost their places through the economies of adminis- 
tration which the new regime introduced, were far from being con- 
vinced that the change was good. 

It will not furnish us a testing rule, to say that those combines 
are wrong that are formed to exact more than a fair profit to the 
capital invested. What is a “fair’’ return? The day was when 
eight and ten per cent. was legitimate and 20 and 30 per cent. was 
robbery. To-day there isnoline ; wherever success is achieved, there 
is a legitimate profit, so the business world reckons—be the net 
return ten per cent. or 50 per cent. There is no law for it; there is 
not likely to be, so long as human selfishness (or self-interest, if that 
sounds better) is a prime element in the struggle to get on. The men 
who once clamored most vehemently against agreements on prices, 
against combinations, against anything but stern competition, are 
often found to have toned down their views, when, having invested 
capital in a promising field of manufacture, relentless rivals crowd 
them to the verge of extinction. 

There be combines and combines; many unmistakably malign, 
true enough ; but their goodness or badness is far from being a matter 
of recognition on sight. It is for the most part a question of whose 
ox is gored. 





A MASTER commissioner is investigating matters of fact in the 
natural gas suit recently brought at Pittsburgh, in which Shoenberger 
and Company ask an injunction to restrain the Equitable Natural 
Gas Company from shutting off the gas supply from plaintiffs’ mills. 
Plaintiffs are stockholders in defendant company, but the latter avers 
that an agreement was signed between stockholders by which, in case 
of shortage of gas, the singers were to have preference in the order in 
which their names went down. Plaintiffs were at the foot of the list 
and are therefore cut off first. Shoenberger and Company claim, 
however, that a part of the supply furnished to other stockholders 
is for new furnaces and for new plant taken on since the contract of 
plaintiffs. The court grants an injunction, to last until the master 
can investigate the facts. 





THE estimates of the Department of Agriculture and the approxi- 
mations of exportation, home consumption and seeding for the year, 
including February estimates, would indicate 182,000,000 bushels of 
wheat as the total of farmers’ and visible stocks, March 1. This is 
against 135,000,000 bushels on March 1, 1891. Figures for the last 
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ten years show that in but two years of the decade has the amount 
been exceeded, the supply on March 1, 1890, being 185,000,000 bushels, 
and on March 1, 1885, 215,000,000 bushels. If the investigations of 
Western traffic managers have been even measurably careful, only 
about 30 per cent. of last year’s crop has been moved from the West. 
This means that there is little chance for light railroad business for 
the balance of the year, and explains the waiting game which the 
vessel men find it to their advantage to play in the matter of charters 
for the season. With the railroads and lake lines kept busy in the 
way that they seem likely to be, there is good reason to expect im- 
proved conditions, even though at this moment the iron industry 
furnishes no internal suggestions that are strongly confirmatory. 





Tus off-givings of local jealousy that were so plentiful in the 
early days of the World’s Fair enterprise, seem to have spent them- 
selves. At least President Harrison’s message to Congress, saying 
that a $5,000,000 gift from the Government is wanted has not caused 
any outburst in the East. The President observes, with truth, that 
“liberality on the part of the United States is due to foreign nations 
that have responded in a friendly way to the invitation of this Gov- 
ernment to participate in the Exposition ;’’ and there is nothing to 
do, now that the people of the United States are so thoroughly com- 
mitted to the enterprise, but to see it through ona scale that will be 
creditable. The seventeen years that have elapsed since our foreign 
cousins had a chance at Philadelphia, to take our measure, have prac- 
tically re-made us, industrially ; and the scale of the Centennial Expo- 
sition is no criterion for the enormous outlay that will be needed to 
make the Chicago show in all ways representative. Chicago has 
pledged well, as she ought to do; the Government’s investment, 
without belng extravagant, ought to be without stint. 





THE building of a ship canal that would take ocean-plowing 
vessels from the great lakes to the sea might give Great Britain’s ship- 
building interests even more of a twinge of restlessness than they 
now exhibit over the prospect of American competition. U.S. Con- 
sul Metcalf, at New-Castle-on-Tyne, has made a report which quotes 
from well known British statisticians this remark: ‘‘ There is the 
probability of a coming competitor in shipping, for the United States 
is becoming restive at finding that all its goods are practically carried 
to Europe by the fleets of other nations, and in some way or other it 
will try, it seems probable, to raise a fleet of merchant vessels, just as 
it has been building a navy.” ‘The great lakes have about them all 
the materials necessary to build vessels of ocean caliber; the thing 
needful is for Congress to take well to heart the facts so strongly put 
together for it by the Deep Water Ways convention. 





HERE is an incident that illustrates the temper of the furnace- 
men and their faith that the upward turn is not to be delayed many 
months: A large car company wired a number of pig iron men that 
they would be ready to contract for 10,000 tons of Southern pig iron, 
equal quantities of No. 3 foundry and gray forge. Representatives 
of the various firms went on and began figuring. When they found, 
however, that the car company wanted deliveries to begin July 1 and 
continue through the year at a price shading the lowest quoted fig- 
ure, their attitude was at once that of the storied individual of whom 
it is written that ‘“ subsequent proceedings interested him no more.”’ 
The negotiations, on all hands, were indefinitely postponed, with 
none of the participants in a particularly happy mood, except the 


hotel men, who had entertained the genial figurers for four or five 
days. 





THE announcement comes in connection with Treasury Secre- 
tary Foster’s trip to Europe, that correspondence has passed be- 
tween this Government and Great Britain, which insures a bimetallic 
currency couference and that Great Britain took active steps to bring 
it about. Germany and France, it is said, will also join in the move- 
ment for an international agreement about silver. Such an arrange- 
ment is the only way in which the business interests of this country 
can be made sure against the influx of silver that would come, should 
the Government single-handed, go into the business of putting its 
stamp upon all of this metal that might be offered it. 





SOMETHING new in the way of a metal car roof has been brought out. It 
is made of corrugated iron or steel, which gives great stiffness between the car 
lines. Two styles of the roof are made, one with corrugations close together, 
and the other with a flat space for ease in passing from one car to another. 
The advantages claimed for this form of roof are that it is perfectly water 
tight, is easily repaired, and is cheap and strong. To prevent the trainmen 


from slipping when passing to and fro, a narrow strip of wood can be attached 
of the roof. 


SPIRIT OF THE TRADE PRESS. 


OBSERVATIONS ON THE BUSINESS OUTLOOK. 








A Waiting Game to be Played, That’s All. 


What comes next? Nothing but the waiting act, in which all the opsra 
tors are actors, and in which all the actors must participate, with no other 
compensatory reflection but that which teaches, that he who waits on fortune, 
pays court to an arrant coquette, who is as capricious in her moods as the 
weather on an old-fashioned April day. A few weeks ago I, as well as a good 
many others, thought that conditions would commence to improve in Febru- 
ary, and that by March a regular but temperate revival of activity, with $16.00 
to $16.50 prices for Bessemer, would prevail. February is passing away and 
there are, not only, no symptoms of improvement, but trade seems to be be- 
coming all the more firmly set in its stubborn determination to stay in the 
ruts of inactivity and bottom prices. It must be remembered, however, that 
what are now considered inactive conditions, so far as trade movements are 
concerned, would have passed for very fair activity afew years ago, that is, 
before this infernal and altogether deprecable era of large productions came to 
be regarded as the ne plus ultra of policies.—[‘ Cold Short” in Ohio Valley 
Manufacturer. 

Advances Will be the Exception. 
Were we to judge from those things immediately within in our ken we 
should unhesitatingly say that “booms” were things of the past. The great in- 
crease in productive capacity, the cheapening of human labor, and the growth 
of conservatism in the business world would lead us to predict that not only 
must advances be the exception, and declines the rule, but that the dispropor- 
tion between the two must still further increase. It would seem that success 
in business must in future consist, not in hopes of speculative advances, but 
in skillful marketing of goods, judicious management and strict economies. 
Yet after all has been said we can never tell what unexpected event may pro- 
duce an effect entirely unlooked for. A general European war—or another 
great failure of European crops such as we witnessed last year—the opening 
up of extensive trade relations with foreign countries might for the time cause 
such a flood of prosperity as we have not known for years. It is usually true 
in the business world that where matters are at their worst tney may be ex- 
pected to mend, and that very quickly.—{Age of Steel, St. Louis. 

The Railroad Situation. 

Although there is a temporary dullness in some lines, reports from manu- 
facturing and commercial centers throughout the United States continue fairly 
favorable. No great expansion of business or traffic on railroads has yet taken 
place, and the increase in gross earnings for the month of January is only 212 
percent. In fact, there would have been a decrease had it not been for the 
extraordinary increase in January gross earnings shown by the granger rail- 
ways, amounting to nearly 25 per cent. as compared with January last year. 
It will be seen, therefore, that the great movement of the grain crops is pri- 
marily at the bottom of the total net increase of gross railway earnings for the 
initial month of 1891. 

Even with this, the worst feature, the situation is far from being discour- 
aging. There is an unusual demand for money and the banks are able to meet 
it. The surplus reserve continues to grow, but there is not perfect confidence 
in the financial situation. This is partly due to the uncertainty regarding, 
first, silver or free coinage legislation, second, the possible effects of trade and 
finances should such legislation be effected. Generally speaking, manufactur- 
ing and agricultural interests lean toward a greater volume of silver and paper 
mouey, while the financial and strictly middlemen interests are opposed to 
any material increase in the volume of money except such increase as could 
be made ona gold basis or by additional and special privileges te banks of 
issue. Confidence is not yet sound enough to allow of a general upward move- 
ment, but there are no unsurmountable obstacles in the way of a cemplete re- 
storation.—[American Manufacturer, Pittsburgh. 





POINTS FOR MANUFACTURERS. 





‘* Smoke Nuisance’’ Problem Ought to be One of Better Combustion. 

The defective methods of combustion are largely to blame for the problem of 
the smoke nuisance which is constantly perplexing all of our great cities. Soot 
is simply partially consumed fuel, which, being unconfined, goes up the chim- 
ney and then settles, defacing and defiling everything with which it comes in 
contact. The majority of methods devised to get rid of it as some foreign 
substance, to be disposed of by artificial means if need be, everlooking the fact 
of its great commercial value. Attacking the smoke nuisance as a nuisance is 
not the way in which to overcome its effects. It is only by overcoming the 
strange indifference to this squandering of fuel energy, and meeting the 
question by an attempt to secure perfect combustion in the interests of econ- 
omy, that the results wished for may be attained. The old methods must be 
thrown aside, as inadequate to meet the requirements of the present time, and 
search must be made for a new way in which to prevent waste in combustion’ 
Some progress has recently been made in this direction. The promise of it 
lies in the fact that it starts out with the proposition that the present method 
of giving direct draft to a furnace fire, whereby all the lighter particles, 
together with the combustible gases, are drawn up the chimney, must be 
abandoned and a radical change made. A study of the possibilities of a down 
draft instead of an up draft is now going forward, with every probability of 
excellent results. When fresh air is brought downward through the mass of 
fuel, all that it carries with it is subjected to the intense heat of the fire before 
it escapes.—[St. Louis Lumberman. ; 

Free Raw Material Doesn’t Lower Prices. 

That free raw material does not have the effect to lower the price of such 

material is shown by the following example, cited by the Manu/acturer ina 





recentissue: Under the old tariff law the duty upon jute was 20 per cent. ad 
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valorem. The McKinley act struck off the whole of the duty and put jute upon 
the free list. Just before the new law went inte operation dutiable jute was 
selling for three cents a pound. Now that the material is coming into the 
country without paying duty, the price has risen to 5% cents per pound. This 
is one of the entertaining facts belonging to the tariff controversy, allusion to 
which is carefully avoided by the Free Trade journals. If jute had fallen in 
price after removal of the duty, we should have heard much about the bless- 
ings thus conferred upon domestic industry by the admission of free raw mate- 
rial; but, as things are, our Free Trade friends are unwilling to give to the 
matter the consideration that it deserves. It is, however, really curious to 
observe how often hard fact pulverizes the theories of the men who are trying 
to persuade the American people to favor Free Trade. The larger duties upon 
wool were opposed upon the ground that they would put up wool prices ; but 
prices went down when the duties were advanced. Free jute was demanded 
upon the pretext that removal of the duty would decrease the price; but the 
price went up when the duty was taken off. Manifestly, something is wrong, 
either with the Free Trade theories or the laws of commerce.—[Boston Manu- 
facturers’ Gazette. 





ON THE EDITORIAL TABLE. 





The Westcott Chuck Co., of Oneida, N. Y.,have put out a catalogue show- 
ing the addition of new sizes of lathe chucks and several other new features of 
interest to the trade. 

The bound volume for 1891, of the Locomotive, published by the Hartford 
Steam Boiler Inspection & Insurance Co, is just from the publisher’s hands. 
It puts in preservable form much interesting matter about boilers, particularly 
about boiler explosions. 

The latest of the geological survey publications of Kentucky, the “ Report 
on the Occurrence of Petroleum, Natural Gas and Asphalt Rock in Western 
Kentucky,” by Edward Orton, is just received. The use of natural gas with 
the strictest economy is urged by the author, upon communities tbat shall 
hereafter secure it, and he believes that in the light of experience of the last 
two years a town that shall hereafter discover gas will receive far more benefit 
than have those places making the earlier finds. 

A pamphlet, giving classification and rules for the Department of Manu- 
factures, Worid’s Columbian Exposition, will be found valuable to all intend- 
ing to exhibit in the Manufactures building. The structure will be completed 
and dedicated October 12, 1892, and exhibits will be received for installation 
November 1, of this year. Exhibiting space will be upwards of 40 acres, and 
the department takes in 34 large groups, including 200 classes of leading in- 
dustries. Group 115 takes in heating and cooking apparatus and appliances, 
divided into seven classes. Group 116, including refrigerators, hollow metal 
ware, tin ware and enameled ware, has four classes. The American-made tin 
dinner bucket will doubtless cut something ofa figure here. Group 117 is 
made up of wire goods and screens, perforated sheets, lattice work, fencing, 
etc., divided inte eight classes. Group 118 is taken up with wrought iron and 
thin metal exhibits; Group 119 with vaults, safes, hardware, edge tools and 
cutlery, and Group 120 with plumbing and sanitary materials. These are the 
groups of special interest to the worker in iron products. 

Outing for March has a number of striking features, albeit March is not 
the friendliest month for the out-door man. Francis Trevelyan writes well of 
“The Status of the American Turf”; Chas. E. Trevathan has an attractive 
illustrated sketch on “ Cycling in Mid-Pacific,”’ and the history of “ St. Bernard 
Kennels in America,” is well told, with the help of good photos of the best of 
this breed. The number is full of good things. 

Minerals is a new periodical, published by Wm. M. Goldthwaite, New 
York. The January and February numbers, just received, contain a number of 
popularly interesting articles on mineral deposits and their various commer- 
cial forms. 

Cassier’s Magazine has reached its fourth number, and in every way keeps 
up the pace set at the start.’ It is beautifully illustrated, the article “ James 
Dredge: the Man and His Work,” being particularly noteworthy in this re- 
gard, and the letter press is the perfection of the art preservative. The Feb- 
ruary number is full of interesting matter. Among the papers are: “The 
' Production of Aluminum,’ with illustrations; “ Automatic Sprinklers,” ‘A 
Blast Furnace Blowing Engiue,” “ Ancient and Modern Rotary Engines” and 
“ The Future of Steam.” 

The March Cen/ury has another paper on Paderewski, the Polish pianist, 
as part of the musical series it is publishing. Mr. Stedman’s essays on poetry 
are begun in this number. Prof. Henry’C. Adams presents a study of ‘“‘ The 
Farmer and Railway Legislation,” and Prof. Boyesen tells of an acquaintance 
with Christian Andersen. The Kipling-Balestier “ Naulahka” is continued, as 
well as Dr. Weir Mitchell’s “ Characteristics.” Hamlin Garland, author of 
« Main Traveled Roads,” etc., begins a serial in three parts entitled, “ Ol’ Pap’s 
Flaxen.” 

“Directory to the Iron and Steel Works of the United States ”—11th edition. 
Compiled and published by the American Iron and Steel Association, Phila- 
delphia. This book, indispensable to all connected with the iron and steel 
trades, has just come to our table. It contains the usual list of blast furnaces, 
rolling mills and all kinds of iron and steel works in the country, and has 
added something found in none of its predecessors—a complete list of the tin- 
plate works established or undertaken in the United States since the McKin- 
ley bill went into effect, and a full list of iron and steel works in Canada and 
Mexico. The new edition, from the preface to which extracts are made else- 
where in this issue, gives evidence of great painstaking and of every endeavor 
to insure accuracy. The price is $4, postage prepaid, to any part of the world. 





In the Electricity Building at the World’s Fair, there will be 40,000 panes 
of glass, or more than in any other Exposition structure. This building will 
be especially conspicuous at night as, owing to its extensive glass surface, the 
brilliancy of its electrical exhibit will be strikingly visible from the outside. 
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INDUSTRIAL SUMMARY. 


New Enterprises :— : 

The following recent incorporations, specially reported for The Ivo, 
/rade Review, are of interest to the iron and machinery trade: 

Milwaukee, Wis.—Chain Belt Co.; capital, $21,000; to manufacture and gejj 
chain belts ; incorporators: C. W. Levalley, J. M. Stowell, F. W. Sivrey, W. 4. 
Draves. 

East St. Louis, 11—Hall Engineering Co; capital, $30,000; general cop. 
tracting engineers; incorporators: Thomas V. Hall, John A. Henry, Frank H, 
Hoose. 

Kewaunee, Wis.—Kewaunee Pearl Button Co.; capital, $3,000; to mann. 
facture and sell pearl buttons ; incorporators: Chas. Salak, W. F. Wanninger, 
Chas. Brandes, Jr. 

Norristown, Pa.—The Ford Boiler Cleaner Co; capital, $5,500; for the man. 
ufacture and sale of boiler cleaners, etc.; incorporators: J. P. Hale-Jenking, 
G. W. Grady, Thos. M. Saurman. 

Detroit, Mich.— Elevator Safety Floor Co.; capital, $50,c00 ; to manufacture 
and sell elevator safety floors ; incorporators: D. H. Nickerson, E. Sharpe, E, 
S. Howells, all of Detroit, Mich. 

Peoria, Ill.—Peoria Steel & Iron Co.; capital, $500,000; fer the manufacture 
and sale of steel and iron and the products thereof: incorporators : J. B. Green- 
hut, E. C. Howlett, G. J. Gibson. 

Marshfield, Wis —Wendt Car Coupler Co.; capital, $20,000 ; to purchase the 
Wendt patent on car couplers and manufacture same; incorporators: F. 
Wendt, A. C. Wendt, Wm. H. Wendt. 

Corry, Pa—The Ajax Iron Works; capital, $60,0co; for the manufacture 
and sale of engines, boilers, pumps, and machinery of all kinds ; incorporators: 
C. G. Harmon, L L. Bliss, F. L. Bliss. 

Chicago, Ill.—The DuCharme Co.; capital, $4,0co; to buy, sell, deal in and 
manufacture machinery and ventilating apparatus ; incorporators: E. F. Du 
Charme, Emery S. Walker, B. B. Davis. 

Liberty, Ind —-Columbia Manufacturing Co.; capital $50,000; for the manu- 
facture and sale of seeding machines and other farm implements; incorpo- 
rators: Jno. S. Riter, Robert Scarlett, D. Price. 

Clare, Mich.—Clare Manufacturing Co.; capital, $5,000; for the purpose of 
manufacturing cant-hooks, dowels and wood turning ; incorporators: R. Mus- 
cott, A. J. Doherty, C H. O’Donald, all of Clare, Mich. 

Chicago, Ill.—Illinois Bath Tub Co.; capital, $20,000; to manufacture, deal 
in and se]l copper bath tubs, and general plumbers’ supplies; incorporators: 
Macintosh Scott, David T. Drummond, Horace F. White. 

Milwaukee, Wis.—American Elevator Co.; capital, $500,000; for manufact- 
uring and selling hydraulic steam and electric engines and elevators ; incor- 
porators: E. H. Smith, S. R. Miller, Wm. J. Kayser, L. M. Sherman. 

Milwaukee, Wis.—The C. Latham Sholes Type-Writing Co.; capital, $300,- 
ooo; for manufacturing and dealing in type-writing machines, supplies, 
patents, appliances, etc.; incorporators: L,. Sholes, C. Quarles, M. H. Brand. 

Chicago, I!].—The Collins & Burgie Co.; capital, $500,000; to carry ona 
general foundry business, and to buy, sell and manufacture stoves, machinery 
and other articles in the iron line; incorporators: David B. Carse, Herbert H. 
Hewes, Irus H. Wells. 

East St. Louis, Il]l.—American Automatic Car Step Co.; capital, $500,000; 
for the manufacture and sale of car steps, car gates and other car equipments 
for use on street and steam railway cars; incorporators: Geo. W. Tanssig, A. 
C. Storck, Wm. Pfiefer. 

Chester, Pa.—The Penn Steel Castings & Machine Co.; capital, $150,000; to 
manufacture iron or steel or both, or any other metal, or any article of com- 
merce from metal or wood or both; incorporators: I. E. Cochran, Jr., W. H. 
Bickley, W. B. Broomal. 

La Crosse, Wis.—La Crosse Cylinder Oil Atomizer Co.; capital, $15,000 ; for 
the manufacture and sale of cylinder oil atomizers, lubricators and lubricator 
attachments; incorporators: J. E. Totman, M. Erickson, W. E. Sawyer, G. B. 
McMillan, A. Harrison. 

New Kensington, Pa—The Pittsburgh Tinplate Works; capital, $60,000; 
to manufacture iron or steel or both, or any other metal or of any article of 
commerce from metal or wood or both; incorporators: W. P. Beaver, Jas. B. 
Strawbridge, W. N. Voegtly. 

Alliance, O.—The Excelsior Casting Co; capital, $10,000; for foundry 
business; manufacture of brass and bronze castings, plows and radiators; 
incorporators : J. H. Tressel, Edwin C. Will, W. H. Whitacre, M. lL. Rinehart, 
B. H. Rinehart, L. W. Smith. 

New York City, N. Y.—American Stamping Co.; capital, $450,000; for the 
manufacturing and selling of metal goods; incorporators: Abraham Cohen, 
142 Water St., N. Y.; Frank A. Einstein, 550 Park avenue, N. Y.; Jacob A. Ein- 
stein, 127 Drayton street, Savannah, Ga. 

Chicago, Ill_—The Tension Wheel Co.; capital, $150,co0; to manufacture 
carriage, wagon and all kinds of wheels, and all parts of carriages and wagons 
and machinery, and deal in all of said manufactured articles ; incorporators: 
A. P. Terry, F. P. Terry, W. R. Hubbard. 

Muncie, Ind.—The Ohio Wagon Co.; capital, $20,000; for the manufacture 
and sale of undertakers’ wagons, ambulances and any and all other kinds and 
styles of vehicles, and to transact all business incident thereto ; incorporators: 
Geo. R. Edgley, Edwin Koorbitz, Geo. H. Seeger. 

Coshocton, O.—The Wooden Novelty Co.; capital, $15,000; for the purpose 
of manufacturing and selling articles of merchandise composed of wood alone 
or in combination with other materials or metals; incorporators: S. M. 
Williams, R. T, Hunt, A. S. Caton, J. P. Forbes, C. B. Hunt. 

Plymouth, Marshall Co, Ind.—The Marble Cycle Manufacturing Co.; capi- 
tal, $6,000; to manufacture and sell all kinds of bicycles, tricycles, velocipedes 
and other articles of wood and metal, or of leather and metal or of metal alone, 
the purchase of patent rights and sale of same, and doing of such other busi- 
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ess a8 the Board of Directors may deem best ; James A. Gilmore, Henry G. 
cheyer, Geo. H. Thayer, Jr. 

Indianapolis, Ind.—The Keyless Lock Co.; capital, $100,000; for the manu- 
facture of combination locks for general uses; the manufacture of post office 
boxes with combination locks, post office furniture and supplies ; incorpo- 
rators: Arthur Jordan, Geo. L. Barney, Alfred F. Potts, J. L. Griffith. 

Kendelville, Noble Co., Ind.—The J. W. Hewitt Manufacturing Co.; capital, 
$25,000 ; for the purpose of manufacturing carriages, buggies, wagons and road 
carts of all kinds, and any other vehicles of any kind that the company may 
gee fit to make or sell; incorporators: John Mitchell, R. G. Marcy, G. P. Alex 

Tr. 
=! O.—The Chillicothe Manufacturing Co.; capital, $25,000 ; for the 
purpose of manufacturing, selling and dealing in cash registers, ice cream 
freezers, coffee mills, domestic utensils of all kinds, etc.; incorporators: 
Richard G. Lewis, Jno. M. Kay, J. Milton Hughey, Geo. W. Taylor, Wilby G. 

de. 
 cuioullae Ills.—Scott Valve Co.; capital, $25,000; for the manufacture and 
sale of water, steam, gas, acid, chemicals and safety valves, also supplies, 
pumps, machinery, iron and brass goods, and do a general mercantile and 
manufacturing business; incorporators: G. A. Stannard, Roe Stephens, Wm. 
Scott, C. W. Thomas. 

Chicago, Ill—Pacific Star Coal Co., capital, $250,000; to purchase, sell, 
mine and deal in all kinds of coal, iron and other minerals; buy, sell and deal 
in goods, wares and merchandise, construct railroads, bridges and equipment, 
dams, locks, ditches and waterways ; incorporators: Frances B. Little, Arthur 
P, Bowen, Azel F. Hatch. 

Charles City, Ia.—Chicago Insulated Wire Co.; capital, $300,000 ; for the 
purpose of buying, selling and dealing in all kinds of metal used for electric 
lighting, electric supplies and fixtures; incorporators: Wm. H. McKintock, 
M. A. Kuapp, N. P. Lucas, E. R. Baker, W. P. Pearson, Wm. Alton, Jr., Chicago; 
BE. Buck, Charles City, Ia. 

New Point, Ind—The Puttmann-Moorman Manufacturing Co.; capital, 
$12,000; to buy and sell timber and lumber and the products thereof, and for 
manufacturing floors, sash, frames, spokes, hubs, rims, building material, from 
wood for houses, wagons, buggies and furniture and the like, and the transact- 
ing the business incident thereto; incorporators: Jno. J. Puttman, Jos. B. 
Moorman, Ferdinand Moorman. 

New York City, N. Y.—The United States Changeable Sign Co. (incorpo- 
rated in W. Va.) ; capital, $50,000; for the purpose of manufacturing and sell- 
ing all devices, signs and letters for advertising, but particularly a certain 
changeable sign or device secured by letters patent of the United States of 
America No. 454,769, issued to William E. Roberts and J. G. Buckley ; incorpo- 
rators: Thos. H. Bailey, W. E. Roberts, F. L. Kellogg, all of New York City, 
New York. 


General Industrial Notes :— 


Springfield (O.) Machine Tool Co. will enlarge its plant. 

Standard Iron Co. is improving its plant at Martin’s Ferry, O. 

The Iron Co., at Reading, Pa., will erect a pipe mill and employ 200 more 
hands. 

The Wheelock Engine Co., of Worcester, Mass., will erect a large plant at 
Chicago, Ill. 

J. H. Eller & Co.’s new steel roofing establishment, at Canton, is nearing 
completion. 

Kirckefer Bros. & Co. will erect a tinplate plant, at Milwaukee, Wis., with 
an annual capacity of 6,000 tons. 

A consignment of 20,040 pounds of American tin taken from the mines in 
California has been shipped to New York. 

At Reading, Pa., No. 5 mill of the Reading Iron Works resumed. It will 
run double turn, and 300 men will go to work. 

The Lukens Iron & Steel Co., of Coatesville, Pa., have just completed 
their open-hearth steel plant, and commenced operations. 

An English syndicate is said to be making efforts to secure the iron fur- 
naces, rolling mills, etc., of the New Rome Land Co., at Rome, Ga. 

The plant of the Baldwin Locomotive Co., at Philadelphia, Pa., is to be 
enlarged by the erection of two buildings, one 82x85, and the other 80x40 feet. 

The Ironton (O.) Regis‘er says that the engines are being put in shape at 
the Eagle rolling mill and that the lower part of the mill will be running by 
April 1. 

No. 3 furnace of the Pennsylvania Steel Co., of Steelton, Pa., is out of blast, 
being relined and repaired. The otherestacks of the firm are in successful 
operation. 

The Holland Radiator Manufacturing Co., of Chicago, Ill., is contemplat- 
ing establishing a plant in Harriman, Tenn., for the manufacture of steam and 
hot water radiators, etc. 

Andrews & Hitchcock, of Youngstown, are remodeling their No. 2 furnace, 
which was blown out recently after a blast of five years. The date of blowing 
in again is exceedingly problematical. 

The muck bar mill recently erected by the Wilkes Rolling Mill Co., at 
Sharon, Pa., has been put in operation. Only muck bar will be manufactured, 
and the product will be disposed of to the mills making finished iron, located 
in Sharon and New Castle, Pa. 

Philadelphia capitalists have been inspecting the Powellton furnace and 
coal and iron lands near Saxton, a Huntingdon (Pa.) dispatch says, with a view 
to securing control of the plant and resuming operations. The furnace has 
been idle two years. The first mortgage against the property is $350,000. 

The World’s Columbian Exposition will have one Cincinnati industry 
represented on a magnificent scale, viz: that of wood-working machinery. 
The Egan Co., of Cincinnati, has made application for 20,000 square feet of 
floor surface, to display some 40 different machines of their construction and 
origin. The mechanics of the world and those interested in machinery will 








have a good opportunity to see the very latest results of American ingenuity, 
as applied to the working of wood, in actual operation. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until two o’clock p. m., on the 
7th day of April, 1892, and opened immediately thereafter for all the labor and 
materials required for the plaster work, joinery work, iron stairs, etc., for the 
United States Custom House, Post Office, etc., building at Port Townsend, 
Washington. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until two o’clock p.m. on the 
18th day of March, 1892, and opened immediately thereafter, for all the labor 
and materials required for the new tin roof on the United States Court House 
and Post Office building, at Columbia, S. C. 

Rogers, Brown & Co., through their principal office at Cincinnati and 
branches, sold in the year 1891 387,283 tons of pig iron and 66,601 tons of steel, 
coke and coal, making a total of 453 884 tons. These shipments invoiced a 
total of $6,060,000 at destination. The average was 100 car loads a day, and the 
shipments were from 48 different blast furnaces. Sixteen salesmen sold to over 
800 customers, taking inevery State in the Union. The losses by bad debts in 
the year were less than one-twelfth of one per cent. 

The addition Wm. Tod & Co., of Youngstown, O., are making to their 
plant consists of an erecting shop, 80x170 feet, with a 30-ton electric traveling 
crane of 56-foot span, 35 feet in the clear above the floor. The only toolsin 
this shop are a 10-foot planer and a pit lathe capable of turning wheels 34 feet 
in diameter, and with 10-foot face. Wm. Tod & Co. have contracted to build 
for the Pennsylvania Steel Co., Sparrow’s Point, Md., two pairs of engines for 
driving their new 26-inch universal mill. The pair for driving the horizontal 
rolls have acylinder of 42 inches diameter and 60-inch stroke. Cylinders with 
countershaft driven from main engine shaft by steel gears five and ten feet 
diameter and 36-inch face. The vertical rolls will be driven by a pair of 
30x36-inch engines, connected direct. Both pairs are reversing and are of the 
usual Porter-Hamilton draft. 

Three important bodies had meetings at Pittsburgh last week—National 
Association of Galvanized Iron Manutacturers, Association of Iron & Steel 
Sheet Manufacturers, and American Tinplate Association. The galvanized 
iron makers left prices unchanged, simply fixing additional prices on extra 
sizes, ranging from one cent a pound on extra widths, Nos. 16, 17 and 18, over 
36 to 40 inches, to 2% cents a pound, over 44 to 48 inches. At the iron and 
steel sheet men’s meeting 15 concerns were represented. A committee was 
appointed that will draw up four wage scales, one each for sheet bar mills, 
tinplate mills, sheet mills and fire bed mills. A committee was also appointed 
to call on the Tinplate Manufacturers’ Association, then in session at the 
Monongahela House, to propose a combination of the two organizations. At 
the tinplate manufacturers’ meeting 16 firms were represented. A scale of 
wages was fixed for labor in the tin houses, at rates double those of foreign 
mills. L. R. Coates predicted that the American output would be 2,000,000 
boxes by the end of the year. 





LAKE SUPERIOR MINING NOTES. 





Cundy mine, in Crystal Falls district, has sold a block of 25,000 tons of 
ore, the Diamond Drill says, at a good price. The company has contracted 
for lowering the shaft an additional 100 feet. 

Five hundred timbermen of the Ashland, Aurora, Norrie, East Norrie and 
Pabst mines at Ironwood demanded an additional 25 cents, which the companies 
would not yield. A general strike, covering the Gogebec and Penokee ranges 
was at one time threatened, but on Monday, after a week’s idleness, many of the 
strikers went back at the old price. 

The Norway Current says that at the Hope mine the shaft is 109 feet deep 
and the ore body 25 to 30 feet wide. It is expected to send out not less than 
25,000 tons this year. The ore seems to be of uniform grade and averages 62 
per cent. iron. 

The Great Northern Mining Co., which recently reorganized and increased 
its capital stock from $1,000,000 to $3,000,000, did so on the strength of the 
purchase of 800 acres of land from the Mesaba Central Land & Exploration 
Co. This company now has 1,760 acres left in 56,57 and 58-18. For the 800 
acres sold to the Great Northern the company received $60,e0o cash and 
$83,333 33 of Great Northern stock, the market price of which is about twelve 
cents on the dollar. Thus it is seen that the actual cash basis of the transac- 
tion was $160,000, and the entire capital stock of the Mesaba Central Co. is but 
$100,000, Consequently it has beea enabled to declare a dividend of 160 per 
cent. and still retains 1,760 acres of its original holdings.—[Duluth News. 

The stockpiles of the Chapin aggregate at this time, approximately, 150,000 
tons, which shows a decided increase over the amount mined last year up to 
this date. Indeed, we think we are safe in saying that the ore now in stock 
exceeds the amount in stock June ist, last.—[Norway, Mich., Current. 

The Cleveland Iron Mining Co. have abandoned the work of filling Lake 
Angeline near the Lake shaft mine, for the present. Work will probably be 
resumed the coming Summer to provide the company with ample room for 
their side tracks.—[Marquette Mining Journal. 

The Colby, of the Gogebic range, is putting in the largest compressing 
plant on the range. Evidently the “giant’’ means to break all her past 
records this season. The Wisconsin Central engineers are laying out a new 
spur to the Colby for accommodation of the new shafts at the east end of the 
property.—[Florence Mining News. 

The lease of the Kakagon mine has passed out of the hands of Frederick 
Rhinelander, says an Ashland (Wis.) dispatch, and has been bought by the 
Odanah Iron Mining Co. The Odanah Iron Mining Co. gives the sum of $52,- 
306.86. The owner of the land is the Northern Chief Iron Co., and this com- 
pany issued a lease for 20 years from 1889. The mine is now known as the 
Qurry and West Curry. 
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AMERICAN HIGH SPEED ENGINE. 





The engine illustrated in connection with this article works radical 
changes in the manner of applying steam in generating power. The inventor, 
Elmer Stillman Swift, sought a solution of the problem of greater speed, by 
stepping out of the beaten track, and the reception given his invention is 
good testimony to the success of his quest. His engine can be governed so as 
to run at any speed up to 1,000 revolutions a minute. Itis not arotary engine, 
yet its motions are such that there are no dead centers. It can be coupled 
directly to dynamos, circular saws, fans, blowers, threshing machine cylinders, 
fire-engine or other pumps. The piston or wabbling spherical segment, 
which corresponds to the piston in the ordinary engine, is perfectly balanced, 
so as to give no vibration, and the engine is therefore smooth-running and 
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Circular Saws, by Direct Coupling, 





ae 
which is concaved to receive it. The cylinder also has a circular openiy 
through which projects a stem located centrally on the piston. This opening 
admits steam from the steam-chest to back of piston, and its area is so Propor. 
tioned as to balance the pressure of steam in the compartments acting on the 
face of the piston. Thereby excessive friction between the piston and cylinde; 
surfaces is prevented. 

The partition blades and two similar blades, diametrically opposite, divide 
the space between the piston and cylinder head into four compartments. The 
follower-pin, the inner end of which is spherical shaped, fits into a cavity jy 
the piston, and is for the purpose of furnishing a bearing to the piston. It jg 
made hollow and connects the exhaust-chest in cylinder-head with the valye. 
chamber which passes centrally through the piston. 

Of the twe valves, the main one is located in the center of the piston ang 
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American High Speed Engine as Coupled Directly to an Edison Dynamo. 


noiseless. It is light and compactly built, takes up little room and is with its | 


governor wholly self-contained. 
extra shafts and counter-shafts, with their pulleys and bearings. It has only 
eight principal moving parts, with an automatic governor connected directly 
with the cut-off valve. All moving parts, with the exception of one bearing, 
are lubricated with steam, saving oil-cups and all danger from heating. 

The American engine may be placed in any position, with base up, or 
down, or vertical, with either end up, as may be desirable, or necessary, to 
make direct connection with shafting or machinery. The cylinder is bolted 
to the bed, and projects into the steam chest which gives it a live steam-jacket. 
Radiation from the steam-chest, is prevented by a cast-iron jacket which sur- 
rounds it. The piston, which is a segment of a sphere fits into the cylinder 


| 


Its direct coupling saves the cost of belts, | 





extends from the follower-pin, together with its stem, to the back of the 
crank-disk, and describes a circle with the piston-stem and crank-disk about 
the axis of the shaft, the radius of the circle decreasing tewards the follower- 
pin. The cut-off valve is located inside the main valve, and controls the time 
of closing the steam port. Its stew extends through the main valve-stem to 
the back of the crank-disk, where it connects, by means of steel rods, directly 
with the governor weights, which have pivotal connection with the disk. 

The cut-off valve-stem being connected with the governor-weights, as they 
move, they turn the valve and change the position of the cut-off segment in 
the main valve port, thereby varying the time of closing the ports in the piston 
as the valves revolve. The opening in the opposite side of the main valve, 
which covers and uncovers the ports in piston on the exhaust side, remain 
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open constantly, so that the exhaust is invariable. From the steam-chest it 


passes through the holes in’the piston-stem to the inside of the cut-off valve ; 
thence through a passage in the piston to one of the steam-chambers or 
compartments, between the piston and cylinder-head where it forces the pis- 
ton away from cylinder-head. The stem of the piston isprevented from moving 
in a direct line with the action of the steam, by itsconnection te the crank- 
disk, and is compelled to describe a circle with theaxis of the shaft for its 
ter. 

wg Steam continues to flow into this compartment until communication is 
cut off by the cut-off valve; after which it continues to force the piston away 
from the cylinder-head by expansion, until the stroke is completed; or, in 
other words, until the face of the piston has reached the limit of movement 
away from cylinder-head allowed by the piston-stem, as it is guided in acircle 
arot nd the axis of the shaft. The port through which steam has been admitted 
to this compartment is now put into communication, by the main valve, with 
the exhaust passage through the follower-pin and passes out. In the manner 
described, steam is admitted to one compartment, or steam-chamber, after 
another, completing the revolution of the shaft ; the time of closing the port 
for admission of steam being controlled by the governor, automatically, so as 
to maintain a uniform speed under varying loads and varying steam pressure. 
The main valve also opens communication with one compartment, or steam- 
chamber, after another and controls the admission and exhaust, which remain 
constant or invariable. 

The more sensitive the action of an engine’s governor the more even the 
speed and the more regular the amount of work accomplished. In the Ameri- 
can high speed engine, the governor has control of the valve almost con- 
stantly and 4,000 shifts are made in one minute enabling it to meet promptly 
all conditions of varying load or steam pressure. The most serious obstacle 
to economy of fuel—the condensation of steam on the internal surfaces of the 
cylinder—is met in this engine by the high rate of speed it attains. The 
inventor lays down the proposition that the higher the speed, the less the 
condensation, and explains that the increased economy of the compound over 
the simple engine is due to the saving in cylinder condensation. He claims 
less condensation than is the case with slower working engines and that the 
necessity for compounding is correspondingly reduced. The American high 
speed engine is manufactured by the American Engine Co., Bound Brook, N. J. 





A SMOKELESSSFURNACE. 


An invention designed to prevent the production of smoke in furnaces for 
steam boilers and secure increased efficiency, along with durability and cheap- 
ness of construction, is that of John Mitchell, of Rochester, N. Y. 

In the accompanying drawings, representing this steam boiler furnace 
Fig. 1 is an elevation, the front of the furnace being removed. Fig. 2 is a 
transverse section on the line 2 2, Fig. 3. Fig.3isaplan. A is the boiler; B, 
the front grate, on which the coal is partly burned or coked; C, the rear 
grate, on which the combustion is completed; D, the bridge-wall, and E EF’, 
the descending-flues, through which the volatile or gaseous products of the 
combustion on the front gate are conveyed underneath the rear grate, so as to 
secure their complete combustion by passing upward through the incandes- 
cent material thereon. 

The grates are placed on the same horizontal level, or so that the com- 
bustible can be transferred from the front to the rear grate, and an opening F 
is formed in the bridge-wall immediately above the grates through which the 
coked or partly burned coal is transferred from the front to the rear grate. 
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In practical use the coal is kept piled up on the front grate, so as to close or 
partly close the opening F, thereby compelling the gases and volatile matters 
to pass into the flues E E’ through openings G G’ in the bridge-wall. Provi- 
sion is made for admitting air underneath the rear or secondary grate through 
a suitable draft-opening provided with a damper. The boiler is of any ordi- 
nary type provided with the return flues H. The side walls I I of the boiler 
setting are constructed in any ordinary way of dimensions suitable to the size 
of the boiler, and the rear wall J is placed at such a distance from the rear end 
of the boiler as to permit the products of combustion to pass upward and 
enter the flues H. K is the front of the boiler, provided with the usual doors, 
and L, the uptake. 

The bridge-wall is provided below the grates with a door M, through 
































which the ashes are removed from underneath the secondary grate. The 


opening F in the bridge-wall above the grate is preferably made in the form of 
an arch, constructed of any suitable fire-brick N, which are set in two rows 
with broken joints, as indicated by the full and dotted lines in Fig. 1, so that 
in case one or more of the bricks in one row should be broken or crack off, the 
arch will still be preserved by the bricks of the other row, so that there is no 
gap or opening through which air or gases can obtain access directly to the 
combustion space above the secondary grate without passing through the 
flues EE’. Above the arch the bridge wall is continued all the way up to the 
lower side of the boiler or other surface which it is designed to heat, except 
that the openings G G’ are formed inthe wall, through which the gaseous 
products of the primary combustion obtain access from above the front grate 
to the descending fines E E’, which open into the space underneath the 
secondary grate. Air is admitted under the secondary grate through a suit- 
able passage provided with a regulating valve or damper. This passage for a 
single boiler is arranged at one side, as indicated at O, Fig. 2, or for a battery 
of boilers may be placed in the bridge wall below the grates, as shown at O’, 
Fig. 1, or may enter from the rear, as at O”, Fig. 3. 

The flues E E’ are built of brick or in any other suitable way, being closed 
on all sides, except as they are provided with the openings G G’, and are open 
at their lower ends into the space below the secondary grate. At the inner 
sides the flues are formed by the walls P P’, which separate the flues from the 












































oe 


J 














RK 


oOo” 





LLLLLLLLLLLLLLAAMLM hes 




















a, eee 








combustion chamber above the secondary grate. 
OQ Q’ extend upward to the boiler. 

At its rear side the secondary combustion chamber communicates with 
the passage R underneath the boiler and through which the flame and hot 
gases pass to the flues H. 

In the operation of this furnace, the coal, which has been coked or partly 
burned on the primary grate, is pushed backward from time to time on to the 
secondary grate through the opening in the bridge wall, so as to keep the 
rear grate uniformly covered with a layer of incandescent combustible. Under 
these circumstances the combustion on the secondary grate is perfect and the 
smoke or gas from the partial combustion on the primary grate is entirely 
consumed in passing through the fire on the secondary grate, as has been 
demonstrated by practical use extending over a considerable period of time. 

Coking chambers, arranged at the side of a grate and of the combustion 
chamber and provided with a conduit for gases, extending across the front of 
and above said grate, were known prior to Mr. Mitchell’s invention. In such 
construction the coke could be poked out onto the grate. The inner wall of 
the coking chamber was liable to be speedily burned out. By the construction 
herewith illustrated, the coking chamber is placed in front and the grate C 
directly behind it, the interposed bridge wall being provided with suitable 
opening, being so related to the two grates that the coke can be pushed 
through the front door directly back onto the rear grate; and, further, the 
gases from the coking coal are, together with air for combustion, delivered 
directly under the rear grate and at both sides thereof, thus more thoroughly 
distributing them and avoiding also the obstruction of the front of the grate 
by the conduit above referred to. 

The patent is assigned by Mr. Mitchell to Clark’s Coking & Smokeless 
Furnace Co., of Rochester. 


The rear walls of the fiues 





Rapid Locomotive Building. 

The Baldwin Locomotive Works claims to hold the record for rapid loco- 
motive building. An order was received January 20 from the St. Louis Mer- 
chants’ Bridge Co. for four large engines of the most approved pattern. and on 
January 25 the engines were finished and ready for shipment. Between the 
date of fiuing the order and its completion a Sunday intervened, so that the 
actual time consumed was only four days, or one day for each engine. Tne 
boilers used in the engines were not quite completed when the order arrived, 
but the work was pushed forward at a lively rate. One whoie day was con- 
sumed in fitting these boilers with patent water purifiers, and this work had 
to be done before the flues could be constructed. Another drawback to the 
rapid completion of the work was the painting. This also consumes nearly a 
whole day's time. So that, practically speaking, the four engines were finished 
in less than four days. It is a common thing to complete an engine in three 
days, providing the material has been bought and is in readiness.—{Iron Age. 





Work on the great bridge over the Mississippi river, at Memphis, Tenn., 
is progressing rapidly. All the spans are completed with the exception of 500 
feet on the Tennessee side. It is stated that the bridge will be open for traffic 
Mayt. The total cost will approach $3,000,000, 
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DETAILED DESCRIPTION OF 





THE 





MESABA IRON RANGE. 








The wealth of the new mines now being opened on the Mesaba range 
north of Duiuth, in Minnesota, and lying between that city and the well known 
Vermilion range, has been heralded over the country for the past few months, 
and especially within the last five or six weeks, so that public attention is 
pretty well drawn to them. It has been known that iron ore existed upon the 
range for the past 25 years or more, but only within the last year have property 
owners and prospectors been able to find the iron in paying quantities, or to 
get atit. The hills of the Mesaba range run parallel with the Vermilion 
range and with Lake Superior, extending from the Canadian boundary in 
Cook county, Minn., seuthwest to the Mississippi river,in Itascacounty. They 
cover a distance of something like 150 miles, perhaps more. The range forms 
the highest land in the State of Minnesota, making the dividing line between 
the waters flowing inte the Mississippi river, and thence to the Gulf, or into 
Lake Superior and thence to the Atlantic, through the great lakes and St. 
Lawrence, and those which find their way to Hudson’s Bay. The name of the 
hills is from a Chippewa word meaning “the great height.” Just now there 
is much controversy over the correct spelling of the word, as it is variously 
spelled as Mesaba, Mesabe, Masaba, Masabe, Mesabi, Mesabe, Missabe, Missabi, 
Misabi. The Merritt family, old settlers in Duluth, acquainted with the 
Chippewa language to a good extent, and largely interested in the new 
mines and one of the propesed roads te them, use the spelling, Mesabi. Mr. 
Leonidas Merritt says that the prefix of the word is taken from the same root 
as Mississippi; that the pronunciation of the final syllable, as everybody uses 
it, is soft, so the ending must be either in ¢ or 7; that if it were a it must be 
broad as 2 always is in the Indian languages. This would give the preference 
to his spelling, but the State railroad and other maps and the most general use 
are on the side of ‘‘ Mesaba,” and that is the spelling that will be followed in 
this article. 





WHERE THE WORK IS BEING DONE. 





The iron limits of the Mesaba are now known to extend from township 60, 
range 13, where the Mesaba syndicate, headed by C. E. Lovett & Co., and the 
Bradieys, of Duluth, with diamond drill work and test pitting, bas shown up a 
body of ore, and 59-14, where the Mallman, on which the pioneer work was 
done, down through 58-16, 17, 18, 19 and 20, and 57-20 and 21 and through to 
the Diamond and Buckeye mines in Itasca counties. The Mallman and Myrna 
mines lie east of the railroad station at Mesaba. Indications here are excellent, 
and a large body of ore has been shown up, 50 analyses of which average less 
than .o20 in phosphorus and run from 57 to 65 per cent. metallic iron. Work 
was begun here in the Summer of 189e, but has not been pushed lately, though 
it is to be resumed ina short time. On the extreme west end of the range, in 
Itasca county, near the line of the Duluth & Winnipeg railroad, work has been 
carried on at intervals for the past two years, but little is being done at pre- 
sent. Some excellent specimens of ore have come out of the Buckeye and 
Diamond mines there, showing a good quality of Bessemer ore, but water and 
other causes have so far prevented the showing up of the ore in shipping 
quantities. 

In the three towns ef 58-16,17 and 18 the great work is now being done, 
and in these towns are all the giant mines, so called, that have been shown up. 
It is from these mines that ore will soon be shipped, and to them that most 
attention is likely to be paid for some time tocome. From this fact and the 
further fact that the development work there has best shown up the character 
of the Mesaba, this article will in the main deal with them. The oldest of the 
locations of this section of the range is the Mountain iron mine, owned by a 
company of the same name. This property was discovered to have ore on it 
something over a year ago, and was secured by the Merritts, who associated 
with them Donald Grant, K. D. and A. S. Chase, M. B. Harrison and others. It 
is now just about a year since the large body of ore wasshown upthere. Early 
last Summer, an explorer named McClaskill, in the employ of Judge J. T. Hale, 
of Duluth, an owner of a large amount of lands on the Mesaba, in passing over 
section 1, of 58-16, discovered on the upturned roots of a fallen tree unmistak- 
able evidences of soft ore. This led to the thorough exploration of all that 
section of country, with the result of development of the present mines and 
of still further explorations to the West. In the immediate vicinity of this 
fallen tree, which lies beside the first test pit put down on what is known as 
the Hale mine, and which is bottomed in 50 feet of as pretty, soft hematite as 
is to be found, are the Cincinnati, Biwabik, Hale, Kanawha, Canton, Chicago, 
Camden, and McKinley mines and some of the property of the Shaw Co. 





GEOLOGICALLY SPEAKING. 





Geologically, the formation of the Mesaba is similar to the Gogebic. The 
country rock, the character and quality of the ore, in fact the entire ore forma- 
tion is very much like that of the Wisconsin range, with this advantage, 
ngwever, in favor of the Mesaba: While the dip of the ore on the Gogebic is 
steep, thus necessitating underground work, involving the use of timber, 
pumping, expensive hoisting, etc, that of the Mesaba is nearly horizontal, the 
dip ranging from 10 to 20 degrees only from the horizontal, thus permitting 
mining of the ore by open pit work, to a large extent, and in every case by the 
cheapest methods known. While the formation of the Mesaba lies compara- 
tively flat, it isin no sense a blanket formation, as the dip, though slight, is regu- 
lar and persistent. Many geologists and practical mining men predict that it 
will, in time, turn down at a steeper angle, more nearly like that of the Goge- 





bic, so that eventually mining may become more expensive. There will bea 
great many years of the cheapest mining in the Lake Superior country before 
the ore now in sight is exhausted, even if this should prove to be the case. 
Prof. H. V. Winchell, of the State geologist corps, who has lately been making 
a study of the Gogebic, does not, however, agree with this theory. He says 
that the present vein cannot turn down, though, as was the case in one locality 
on the Gogebic, a new vein might be found underlying the surface vein. 
While the general trend of the Mesaba vein is northeast and southwest, it 


makes local turns east and west and sometimes to the northwest. The forma-~ 


tion consists of granite on the north, the dip of the formation being te the 
south, overlaid with greenstone, on top of which lies fragmental qnartzite, 
which forms the foot wall of the ore, the hanging wall being composed of 
black slate. As the greenstone frequently outcrops, it has been used by ex- 
plorers as the main guide in tracing the ore formation. In all the mines the 
formation is noted for its wonderful continuity and uniformity. The char- 
acter and the quality of the ore, while varying slightly in one mine and 
another, as on the Gogebic, is uniform in all its component elements, its rich 
iron and low phosphorus and the entire absence of any other deleterious sub- 
stance, such as sulphur, titanium, etc. 

The ore is a hematite, generally, though limonite is found in the McKinley 
mine, in section 8, 58 16. It is certainly a Bessemer, as all the analyses so far 
made show. Its appearance varies considerably, and while most of it is a soft 
ore, the Biwabik has found hard ore in its deep pit, and the Cincinnati now 
has 35 feet of hard in one of its latest opened pits. This hard ore is not in any 
sense a hard ore like that of the Vermilion or Marquette ranges, for being of 
an open, spongy texture, when blasted it flies into small pieces like gravel, 
which can be easily handled with a shovel ; while hard ore on the other ranges, 
when blasted, comes away in large pieces which have frequently to be sledged 
and broken up again, adding considerably to the expense, and requiring a 
higher grade and more expensive powder. 

On the Hale, the No. 1 pit shows ore of a bright, yellow color. Its other 
pits are of a dark red. On the Kanawha, just west of the Hale, there is ore 
of a bluish color, while that found on the McKinley is a fine, dark red. The 
mechanical structure of this ore differs considerably from that in the other 
mines, as it does in the amount of metallic iron. Ten samples from the Cin, 
cinnati mine averaged, when assayed, 61.81 per cent. metallic iron and 0.31 in 
phosphorus. Asample from this mine, analyzed for Judge Hale, showed 62.72 
metallic iron and .037inphosphorus. Auother sample, taken out by Hon. O. 
D. Kinney, showed 64 5 metallic iron. The McKinley mine ore has averaged 
about 64 per cent. metallic iron, and .o21 phosphorus. Analyses of the Biwabik 
ore have run from 59.07 metallic iron and .o52 phosphorus, up to 63.20 iron 
and .037 phosphorus. The Iron Mountain mine does not show quite so high 
in metallic iron. Two analyses made by Capt. Florida were 5907 and 58.08 
with .052 and .o30 phosphorus. The Hale ore from section 1, 58-16 showed 64 
percent. metalliciron. The best specimen yet taken out of any of the mines 
was from the McKinley, and it went 67 per cent. metallic iron and .o40 phos- 
phorus. So far as the writer knows no complete analysis has been made of 
ore from any of the new mines which are now attracting attention. Their 
quality as smelting ores, however, may be seen from the three analyses of ore 
from the Mallman, which is of just about the same quality : 










TNINID ctohscnacehdunne tabebtpaunniangnesalithevanebesasermans 60.76 62.55 64.73 
NINE sas ndisnasivess nbtunvastatotdacestsheonineeess 51 -33 -67 
EES 10.36 8.47 6.08 
Phosphorus.. caaetnatene o16 O17 O15 
Aluminum... I 1.12 

oO ee doa trace trace trace 
I INIIED cx caccticisnsrehAchinenah ca soaturecedueahiseacecs -37 14 
eR eS eae absent absent 
po ee ae absent absent absent 
Oxygen and volatile matter 26.66 26.32 27.74 





THE QUESTION OF QUANTITY. 





So much for the quality of the ore found in the new mines. Without 
doubt a full investigation by any practical iron man will convince him of their 
excellence. It is said that some people away from Duluth have gained the 
idea that the men interested in the new range were claiming that the ore was 
even superior to that on the Vermilion. The writer has talked with nearly all 
the large holders of stocks in the various companies, the men who have made 
the developments, but has never heard this claim put forth, or even hinted at. 
All acknowledge they have what the analyses all show, a somewhat poorer 
quality of ore than that on the older Minnesota range. The quality is good 
enough, however, to make it in excellent demand as a Bessemer ore. 

It is hard to give an idea of the amount of ore in sight on the range, as shown 
from the work already done, without laying one’s self liable to the charge of 
exaggeration, or of ignorance. As explained above, the formation is such that 
a very little work suffices to uncover a large amount of ore. This work has so 
far been entirely by test pitting, altogether the most satisfactory as well as the 
cheapest method. Taking the area covered by these test pits and averaging 
the depth of ore in them, on the respective properties, the amount of ore said 
to be in sight is estimated. On the six mines in 58.16, upon which a consider- 
able amount of work has been done, the total amount in sight according to 
test pit measurements, will aggregate something like 15,000,000 tons, and this 
is without taking into consideration, what some of the more enthusiastic do, 
that the test pitting on one property in a measure serves to develop the ore 
body in the property lying immediately along side. All this amount of iron 
has been shown up at an expense of comparatively a few thousand dollars. 


-A‘ter camps are made, and with other preparations fully provided, the cost of 


sinking a pit has run from $1.50 to $2 a foot. Someof the companies figure 
that the total cost of a test pit, as they have worked so far, is about $6 a foot. 
On the Mountain Iron Co.’s mine, in section 3, 58-18, probably something like 
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, tons of ore have been shown up. On the Shaw mine, the Ohio and the 
Charleston and several others, ore has been found, but no great amount of 
work lias as yet been done, so itis not known what quantity is likely to be 
found. The work of exploration and development is now extending over the 
qhole range, for a distance of 40 miles or more, and it is altogether probable 
that on a great many more properties ore will be foundin paying quantities. 





PIONEER CAPITALISTS OF THE MESABA. 





<> much for the general description of the Meeaba. Much remains to be 
said of the men who are engaged in developing and opening up the mines, or 
are prospecting for new finds, and of the individual mines. Judge Hale was 
the rst mag to explore thoroughly towns 58-16 and 58-17, which are now the 
cenicr of interest and ef the range, but he was not tle first to go to werk on a 
mine. The Mountain Iron was the pioneer, as given above. Judge Hale’s 
early information enabled him to get possession of large areas of land, and 
to-d«y he is one of the largest holders of interests in the big mines. \ John 
Mc:.inley, who with his brother, Wm. McKinley, and other parties, had bought 
soc years ago from 20,000, t@ 30,000 acres in what is now the heart of the 
mix ug district, for the pine they contained, is a most prominent figure in 
mo-t of the big properties and has done as much as any one man to bring the 
rauve into its present state of prominence. E. A. Humphreys, lately of 
Charleston, W. Va, went to Duluth about four months ago, and with George J. 
Atkins, of Duluth, and George E. Milligan, of Parkersburg, W. Va., and a party 
of capitalists from Cincinnati and Kentucky, invested heavily, and soon became 
a leading spirit in developing the range. The first mine developed in 58-16 
was the Biwabik, with Lon. J. and Alf. Merritt and A. S. Chase, of Duluth, 
Donald Grant and K. D. Chase, of Faribault, and Attorney General Clapp, of 


in this neighborhood. Three pits only have been put down up te the present 
time, but last. week Capt. David T. Adams, to whom we are indebted for the 
accompanying map of the Central Mesaba, started in this week with a crew of 
men to thoroughly develop it. The ore here lies very close to the surface, 
and the earth ca be stripped, it is said, at a much less.cost than on any other 
mine so far discovered here, and the ore can be taken out for some time at. 
less than 50 cents aton. The ore is a soft hematite; of a bluish color. In one 
pit about 24 feet of ore have been shown up. The company haea capital of 
$3,000,000, divided into shares of $100 each. The president is E. A. Humphreys, 
and the other principal owners are Messrs. Hale, Sheridan, Milligan and Me- 
Kinley. ; 

West of the Kanawha comes the big Cincinnati, which is called one of the 
three giants of the range, the Biwabik and the McKinley being the other two. 
It is controlled by Messrs. Hale, Humphreys, McKinley, Kinney, Milligan and 
others, and is capitalized at $3,000,000, the shares being $25 each. Here 19 pits 
have been put down, covering an area about 7eox1,200 feet, and having an esti 
mated average depth of 4o feet. Estimating a ton to a cubic foot, which Capt. 
Jos. Seliwood tells me is about the right amount for this ore, the ameunt now 
in sight is something over 3,000,000 tons: The development on the Biwabic 
on the west and the Kanawha on the east show that the body of ore is much 
more extensive than the area covered by the company’s pits... The depth of 
the ore runs from 22% to 52 feet, and is struck at from 20 ta.go feet below the 
surface. All the pits so far are bottomed inore. The work of developing the 
Cincinnati has been carried on now about three months, perhaps a little 
longer. At present the work is mainly to determine still further’ the area of 
the ore bed. It is thought that it will be found to extend over the greater 
part of the company’s 320 acres. No attempt has been made to pierce to the 
bottom of the vein. Capt. Florida has the work in charge. 





Minnesota, as the principal owners. To the Merritts can be given a most 
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The Biwabik, owned by the Biwabik Mountain Iron Co., is the best devel- 
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prominent part in all the short history of the Mesaba range The Merritt 
family at Duluth is a large one, and probably a dozen of them are very largely: 
interested in mining. Others of the family besides those already mentioned ° 
are, N. B. and EK. T. Merritt, C. C. and A. R. Merritt, F. W. Merritt and John K.' 
Merritt. 





PROPERTIES AND THEIR OWNERS. 





At present the mining center is reached by way of the Duluth & Iron 
Range Railroad, which is left at Mesaba station, about 74 miles from Duluth 
and 48 above Two Harbors. From here stage lines run as far as the Biwabik 
mine, some 13 miles distant. With the present good sleighing this trip is 
ordinarily made in a little less.than three hours. It is far from an unpleasant 
ride, though it does give the traveler a good appetite for the really excellent 
dinner to which he is treated at most of the camps at the big mines. The first} 
mine struck is the Hale. This is owned by Judge J. T. Hale, his partner, Col. 
E. C. Gridley, and B. T. Hale. It lies in section 1 of 58-16, and comprises 80 
acres. Here, it has already been said, was the first discovery of ore in this 
town. Up to date ten pits have been sunk, extending well over an entire 40. 
Every one of them is bottomed in ore, the deepest having 50 feet. The latest 
pit has just struck ore. It is situated in the extreme northwest of the prop-. 
erty. In all of these pits but one, the ore is found at a depth of only three or 
four feet from the surface, one pit, which is unlike all the rest in having a 
yellow ore, beginning at. the very surface. The exception to the rule is a pit 
where the ore is struck at a depth of 20 feet. The Hale has not been capital- 
ized and probably will not be, the owners themselves working the mine. 
This mine can be very easily stripped, and the ore can certainly be taken out 
at an extremely low cost. Judge Hale estimates that they now have about 
1,000,000 tons in sight. 

Adjoining the Hale on the west, comprising the four forties of the north- 
weat quarter of section one is the Kanawha, until lately known as the Sheri- 
dan location. This mine has not been developed so far as most of the others 
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oped mine on the range, and is a\wonder, though it is probably no better than 
the Cincinnati will be found to be. Work was begun here last August, under 
the direction of Capt: Cohoe, and is still:carried on. No stripping has as yet 
been done, but this part 6f preliminary work to getting out the ore will come. 
early in the Spring. The first wotk was done close tothé greenstone out- 
cropping, with no ore found in the first pit put down. Going a short distance 
to the south the ore was struck about 2% feet below the surface, but there was 
less than three feet of the vein there. As the work continued to the south: 
ward it was found that the ore was both found at a greater depth from the 
surface and also was of greater thickness. The dip thus determined was from 
ten to fifteen feet. Pits were also put down to the eastward and the westward, 
and at the present time the 17 or 18 pits in ore cover an area of about 1,200 
by 1,500 feet. One pit was put down 97 feet and is bottomed in ore. In this 
pit hard ore was struck about ten feet from the bottom. The other pits all 
show soft ore. The average depth of the vein is shown by the various pits to 
be about fifty feet, with an unknown depth not opened up. The measurements 
would indicate 8,000,000 or 9,000,000 tons in sight: Thecontrol of this property 
is in the hands of the Merritts, Chases, E. H. Hall and Donald Grant, the same 
parties who are at the head of the Mountain Iron, the Mesaba Mountain @nd 
the Duluth, Mesaba & Northern railroad. x 

The Canton mine comes west of the Biwabik, in section three. Were four 
pits have been put down, with each of them bottomed in from 30 to 4o feet of 
soft ore, similar to that found in the other mines. The Biwabik werk has 
served to develop the ore area of the Canton, which now has from 500,000 to 
1,000,000 tons in sight. This mine is the property of the Minnesota Iron Co., 
or of the men who control that company, and who also ewn the 80 acres just 
east of the Hale mine. 

West and southwest of the Canton, following the: greenstone formation 
and running very nearly to the big McKinley mine, is the property of the 
Chicago Ir’m Co. It comprises 760 acres, and from the ore indications found 
it is confidently believed that this will become one of the largest mines'on the 
range. A large crew of men has just gone to work, under Capt. Cliff Hoffman, 
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Temp Iron Trapp Review. 








who was for a long time in charge of the Cincinnati, and eight feet of ore hes 
already been found. This company is capitalized at $5,000,000. Hon. O. D. 


Kinney is its president and James Billings its manager, and it is controlled by, 


these gentlemen and the Humphrey, McKinley and Hale syndicate. 
The Camden mine lies between the Chicago and the McKinley. But little 
- development work has been done here as yet. Its location is in its favor. 

The McKiuley, which has been spoken of already, comprises 580 acres in 
section 8, 58-16, besides other lands. Development work has been carried on 
here for the past three month under Capt. Duncan McKinley, and probably 
1,000,000 tens of ore have been shown up. The deepest pit is now down 80 
feet and is bottomed in 50 feet of ore, which, as has been stated, is the best 
quality of ore so far found onthe range. The company is capitalized at 
$5,000,000, but has not yet been fully organized. John and William McKinley, 
and Messrs A. E. Humphreys & Co are at the head of it. 

The Shaw Iron Co., in which several of the Merritts, R. H. Palmer, D. W. 
Scott and others are interested, has something over 2,000 acres of free lands 
in 58-16 and 17. The company is now at work in the southwest quarter of 
section 7, of the former town, and just west of the McKinley mine. Reports 
have just reached Duluth that ore had been struck on what is called the 
McKinley ledge and the pit is now bottomed in 17 feet of it. The capital 
stock is $2,000,000. 

The Charleston mine, owned by the Charleston Co., with a capital of 
$2,000,000, is located in sections 33 and 34, 59-18 and 4, 58-18. Work is now 
being done on the last section, which is immediately adjoining the Mountain 
Iron, already described. The ore has been found in good quantities. 
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MAP SHOWING PROPOSED RAILWAY TO THE NEW RANGE, 
WITH DULUTH AND TWO HARBORS. 


CONNECTING 


The Great Northern Co., with N. B. Merritt, Alf. Merritt, E. R. Brace, 
Judge D. B. Searle and Ex-Lieut. Gov. Gilman of St. Cloud as the moving 
spirits, have over 2,000 acres, mainly in 58-17, and are now at work developing. 

The Ohio Iron Co. was organized about the first of the year, with Ex Gov. 
Campbell as president and E. D. Sawyer of Cleveland, Fred Barrett, T. H 
Pressnell, R.S. Munger, M. R. Baldwin, S. R. Ainslee, C. T. Nester and J. K. 
Persons as directors. Its lands are in sections 9, 11 and 19 58-17. In section 
19 a fine body of ore has been opened up. 

The Mesaba Mountain Iron Co. was organized in January, by the same 
parties who incorporated and control the Biwabik and Mountain Iron and the 
Mesaba road. Lon. Merrit is president, and Lewis J. Merritt, secretary. Its 
capital is $3,000,000. It owns over 2,500 acres in 58-16, 17, 18, 19, 20 and 21. 
It has done little work of development as yet. 

The Mesaba Central was organized by J. T. Hale, R. H. Palmer and Alf. 
Merritt. Its lands are in 58 17, but they have not been developed. 

The Security Land & Exploration Co. is controlled by Judge Hale and E. 
C. Gridley, and owns what are known as the Bank lands, in the southern part 
of 58-17. These are known to be rich in iron. 

The Detroit Co. isa new organization, with lands along the greenstone 
formation in 58-17, upon which men are now at work developing, with good 
prospeets. At ite head are Judge Hale, J. M. Root and F. E. Kennedy. 

The Stowell Iron Co. owns lands in 58-17 and is just beginning to investi- 
gatethem. Messrs. Pressnell, Stowell and others are interested in the company. 

The North Star Iron Co. is composed of the parties at the head of the 
Duluth & Winnipeg road, and isa very large holder of lands in the new range, 
scattered over a half dozen towns. The company is now doing some develop- 
ment work. 

The Kakina Iron Co. was organized two months ago by Supt. W. H. Fisher, 
of the D. & W. road, D. H. Merritt, J. H. Upham and B. Murphin, and is doing 
development work in 59-18, north of the Mountain Iron and the Charleston. 
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Messrs. A.J. Trimble and Frank Hibbing, who have large holdings oy 
various parts of the range, are now doing development work in 58 20 ang 
57-21. Their lands there comprise about 6,000 acres. In the former town g 
large force of men are at work, and ore has been shown up in good quan' ities 
and of an excellent quality. 

The Tonawanda Iron Co, which is another of the Hale Co.’s, has la: ig 
section 19, of 58-16. It has not yet made developments. Its articles of incor. 
poration have only just been taken out, the incorporators being Jam. s T. 
Hale, Benjamin T. Hale, John Sullivan, R. H. Palmer and Alfred Merritt. 

The Ballard Co., composed of the Humphreys syndicate, has lands in < -16, 
The Minneapolis is a new company, with lands in the same town, just or. an. 
ized for «ork by John McKinley and Minneapolis parties. This week the 
Humphreys syndicate bought from the Cloquet Lumber Co. 12,500 acres ef 
land in 58 and 59-17, 18 19 and 20, on which it is believed there will be fc ind 
more than one good location of ore. These lands will be handled by ac )m- 
pany to be known as the Twin City. The Putnam Iron Co. has lands in ec. 
tions 7 and 18, 58-17, which on the map are marked St. Paul. No work of :ny 
moment has been done there yet. 

The above is believed to be a very complete list of all the organizati ins 
formed up to date for work on the Central Mesaba. It will be seen that a g 0d 
many are simply in the preliminary stages. Upto the writing of this art.cle 
no attempt has been made to sell wild-cat stocks. While many compa: ies 
have been formed, the stocks of only about eight have been sold. Of these, 
six have good bodies of ore developed, while in the case of the other two the 
indications are good, aud the movers in them. explicitly state that they have 
not as yet made developments to determine whether these indications were 
going to turn out well. 

Before closing this sketch, there is one more subject that should be taken 
up. Much has been said about the cheap mining that can be done on the 
Mesaba. For some years at least all of the mines developed in 58-16 can mine 
and ship at a cost that will be astonishingly low. In some cases the ore can 
undoubtedly be taken out for atime at about 50 cents a ton, and the cost for 
years ought to come as low as 75 cents. Much has been said about the 
great body of ore, there being little more than an immense stockpile, 
which will require but a steam shovel to gather up and load upon cars. 
This talk is simply hyperbole, so far at least as most of the mines are con- 
cerned. With two exceptions the main body of ore lies from 20 to 30 feet 
below the surface, and not all of this will be stripped. Part of the territory 
now developed can be stripped to the best advantage, however, and that will 
undoubtedly be the method of taking out the ore for the next three years or so. 





PROJECTED RAILROADS. 





As yet there is no railroad connection with any of these new mines, but 
no one can doubt that the railroads will be built by time the mines are ready 
for them. The Duluth & Iron Range will have only 12 miles to buildto reach 
the tier of mines in 58 16,and itis now generally believed that this spur will 
be in operation in June. Surveys were made a short time ago, and the com- 
pany, while it has never announced its purpose, has advertised for a large 
amount of ties, about the number necessary to tie the extension. The 
Duluth, Mesaba & Northern is a new corporation, under the control of the 
Merritt syndicate. All the surveys have been made to the Mountain Iron, the 
right of way cleared, and the contractors are at work. Thecontract calls for 
the completion of the road by August 1. It will first be built to the Mountain 
Iron, but no time will be lost in pushing on to the mines in 58-16. It is 
uncertain whether this road will reach Duluth over the Duluth & Winnipeg, 
with which a connection was originally planned, at a short distance above 
Cloquet, or will build its own line into the city. Its dock will be located at 
Duluth. 

Considerable excitement has sprung up within the past two orthree days 
over the stocks of the different companies now on the market, and all of them 
have taken great advances, some from roto 15 points. 





Business Notes. 

W. C. Sherwood & Co., Duluth, have for sale stocksin all of the best 
mining companies on the Mesaba range and are doing a legitimate brokerage 
business in the above stocks, charging a quarter of a cent commission on 
same. 

Make inquiries and if you wish to buy any stocks at the market price, 
write or telegraph to 


W. C. Sherwood & Co., 
Rooms 412, 413 and 414 Lyceum Building, 
[adv.] Duluth, Minn. 


For prompt and reliable information concerning iron mining stocks in 
the following companies on the Mesaba iron range, viz.: Cincinnati, Kanawha, 
McKinley, Chicago, Charleston and Biwabik, write or wire me. No stock will 
be offered by or through me in any iron company that does not show, on the 
testing of a practical mining expert, after a careful personal examination, to 
have enough ore shown up to make it a shipping mine. Maps and descriptive 
circulars furnished. Correspondence solicited. 

‘ Frank I. Tedford, 
516 Lyceum Building, 
[adv.] Duluth, Minn. 


Maps and township diagrams of Mesaba Range.. Send 50 cents for a good 
map, or $1.25 for Winchell’s Geological Map, (state geologist’s report) to 
Lon. Merritt & Ingalls, 


[adv.] Room 24 Fargusson Building, Duluth, Minn. 


For full particulars of the Mesaba Range write Franklin M. Merritt, 201 
and 202 Chamber of Commerce Building, Duluth, Minn., headquarters for all 
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Of all kinds for automatically controlling Steam Pressure or Air Brake Pumps, 


MANUFACTURED BY 


MASON RECULATOR COMPANY Boston, Mass. 
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the mining stocks in the best companies and the latest news from the 
Mesaba. 

We have the choicest list of iron lands and nickel lands near Sudbury, 
Canada, and also best acreage and inside property obtainable. 

We also have abundant opportunities to loan money at 6, 7, 8 per cent. on 
conservative valuation of the property. 

Correspondence solicited. [adv.] 





IMPORTANT TRADE MOVEMENTS. 





Southern Iron Men Fixing to Cut Still Lower. 

A Birmingham, Ala., special under date of Marchi has this important 
information on the attitude of the furnacemen there,in the present low 
state of the pig iron industry: 

“Tron masters of the Birmiugham district anticipate that the crisis in the 
contest between the Pennsylvania and Alabama furnacesis not far off. The 
market continues to go down and stocks have accumulated beyond all prece- 


dent, over 100,000 tons being now in the yards. A reduction of 10 per cent. in 


wages is now being put into effect, and the railroads are being urged to come 

down to the lowest possible notch on freight rates. The presidents of the 

three largest companies are in New York for conference with the railroads and 

the Eastern stockholders. The furnaces are all in operation except four.” 
Skelp Iron and Steel Men’s Important Move. 

An important piece of news comes from Pittsburgh to-day, namely, the 
organization, by the skelp iron and steel manufacturers of the Pittsburgh dis- 
trict, of an association of theirown. Heretofore members of the new associ- 
ation have arranged their wage scale with the Amalgamated Association on the 
basis of bariron. They will now insist on a scale based on their own product, 
and three turns of eight hours each, instead of two, as under the old scale. 
The new association is independent of the Bar Iron Manufacturers’ Associa- 
tion and of the Tinplate Association, and includes 30 firms in Pittsburgh and 
the Ohio Valley, employing above 30,000 men. The Amalgamated Association 
is expected te resist bitterly the proposals of the new association, and the 
move is regarded as one of the most important in the iron and steel trades, in 

_years. John Jarrett, once President of the Amalgamated Association, will 
probably be manager of the new manufacturers’ organization. 


A Valley Furnace Firm in Trouble. 

The suicide, last week, of Geo. D. Kelley, of the Sharpsville (Pa) furnace 
firm of Pierce, Kelley & Co., has brought trouble on this well-known She- 
nango Valley interest. Business complications, due to the iron trade depres- 
sion, caused the suicide, and it was quickly followed by a number of attach- 
ments. The First National Bank, of Youngstown, issued the first of these, 
which was for $21,000. Garnishee notice was served at Youngstown upon H. 
O. Bonnell, President of the Mahoning & Shenango Dock Co., and Myron C 
Wick, of Cartwright, McCurdy & Co. A similar suit was also begun by the 
Iron Banking Co. against Pierce, Kelley & Co., and attachment papers were 
served. 

Pierce, Kelly & Co. operated the Douglas furnaces at Sharpsville, the two 
having a capacity of 60,000 net tons a year. Their products were neutral foun- 
dry and forge pig iron. 





THE remarkable progress made in electric welding is illustrated by the 
fact that a company has opened an office in London and is advertising for sale a 
veriety*of electric welding machines for all purposes. These machines vary 
in dimensions and construction so as to suit them for all classes of work, 
fromjthejwelding of a watch chain up to that of a sheet anchor. 
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SI MIE COND ccs sacnthonencionsbianisnsobennsebabiaines 19 
Ba Be Be WOE 00.0... cdccccscnciee 20 
oe BMMCCIBIEY BFE. CO... .ccccceecccseccocessccoece 18 
ET OD + SE aes _ 
SR ONE TER OO cap cencniss nests enecoxsnsdoensasseees 17 THE ACME 


Cleveland City Forge & Irom Co .............s000 20 

Cleveland Twist Drill Co..........ccccccccssscessees 

Cleveland Iron Mining Co 3 

Cleveland Rolling Mill Co 

Cleveland Desk Co > 


Condit Fuller Co............ccccsecsseere 








I 18 
Canton Iron Foundry Co.. 
Cambridge kKbvofing Co.. 
Cole, J. Wendell ............ 
Chester Steel Casting Co.. 
Corrigan, Iv-s & CO.........00 a 
SRL AOE COR, Fr Rise cneviscsctctsnansindastrbcbuuenes 






TSMIME CO ..-cccercceccserecccescorccncsscecsoscese 

Dissow,, Foa., Crucible Co... .cscicrsess sevsssras 
Downerd & Son Co., The J wane 
+Downie Bros, & SEE SRR Sea hate lanes 





HOM CO......pccoscovecccscoscscece coscsccsesoces svvescescecees 15 








i > 1 El ESS 
(oy hse cemendoneineaimaniean se 2 | PATENT METAL CENTRED 
Milee J Hey Pe & Engraving Com 6 | EMERY AND CORUNDUM WHEEL 
oie Be CM ae ci lindas sutetek evantbedanarebindiekedices 18 10 to 36 Inch Diameter, 
IE ye a INR no Radial 16 Wealso make 
Lh ong 4a a doebbedaensilbtsesigaastckeeidehveaaes 12 Solid Fme «forundum Wheels 
L................... 2 eu ees bebe a oe 
*Gar field Injector Co.. w+ 13 wheel £ shown in the sectional cut, the 


Garry Iron Roofing Co. 
Graves, L.S. & Son....... 
Gerlach, Peter & Co... 


Se Sa SAREE? oo ORIG SEBEL EO 20 
Harrington & & aging Rertorsning Co 

*Hodel 

Hariford Steam Stier Insp. “& Ins. Co 


material being dovetailed into the metal 
insuring immunity from danger in case o 
wheel bursting. We have run a split wheel 
2,80 revolutions t minute, the metallic 
centre reteining the material in place. 


~~ — | Water Wheels, Cup Wheels, 


Hackney Hammer Co ..............cccscescesserenees a 

Hartman Sliding Blind Co..............cscssssseees 16 & Special Shapers to Order. 

Blercules POWGET CO .. ccccccsccccosccsssesscsesteccseces 18 SPECIAL ATTENTION TO SAW GUMMERS. 
Discount on all Centres Returned for Refill- 

RE EE ES LOA aN I A 

Industry File Work..................cccccccsrsscecsees b> ing. This means Heonduy. Descriptive 


Circulars, Price Lists and Catelogues 
Jones, E. H. & Co.. Mailed on Application. 


Jeffrey Mfg. Co.. TME 








TTI, WUMINETN -ncpuasentscgsevtnteritecesnnaneatsoetebonsepien 12 

Kanneberg Roofing Co.........sccocesecsesereseseeses 19 Acme Safety Emery Wheel Co., 
ee hee re a Corner Fort and Besubion Strecte, 

Land & River Improvement Co...............0000 15 DETROIT, MICH. 











FROM 1(-4 TO 15,000 LBS. WEICHT. 
@rue to pattern, sound, solid, free from blow-holes and of 
great strength. + 
Stronger and more durable than iron forgings in any pe- 
sition, or for ar] service whatever. 
CRANK SHAFTS and 60,00 GEAR WHEELS of 


STEEL Orosahenis. Rockets FistSi*Bentay ea, for Lecomottves. 
Sead Seema iNGs of every 4 peat: riptice. 
s CHESTER STEEL CASTINGS CO., 
WORKS: OFFICE: 
CHESTER, pa. }407 LIBERTY ST.. PHILADELPHIA, PA, 
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THE 


Patent Economical 


CUPOLA. 


15 to 50 Per Cent. Saving in Fuel, 


With Corresponding Increase in Qualix) 
of Iron Melted, Over any 
Existing Cupola. 


15 Per Cent Saving Guaranteed. 





om 
























Can be Applied to any Type of Cupola Now in Use. 













400 IN USE IN EUROPE. 
U. S. REFERENCES CIVEN. 


AGENTS WANTED. 


UNGER : WIGHAM, | =<* 


301 Phenix Building, Chicago. | OFFICE AND WORKS (re 
224 & 226 NORTH UNION St CHICAGO, I LL.U.S.A. 
THe FLUORIDE P uRIFIER SEGOND-HAND MACHINERY | # PERFORATED BRASS. PERFORATED TIN, *** Peet! St, cor, Beckman 


For Sale. : 
prevents, ang removes Dolst | 1 Bugine rathe apinch swing sfoot Bea | THE HACKNEY POWER HAMMER. 

























incrustations. Is economical, 








I jr Planer 24” x 24" x 3; | SINGLE and Orrick oF 
harmless, and easy to handle. t No.4 Garvin Plain Milling Machine with | DOUBLE THE STANDARD TOOL CO., } 
May be kept in wood or paper 1 Whiton Centering Machine, | STANDARD. inoREASE TWIST DRILLS, REAMERS, CHUCKS, SOCKETS, 
indefinitely, Above Tools are in First-Class Order. | Py pepe, Sasa sey Cae Ng 


ved 0.6 Rae, ton eee CLEVELAND, OHIO, ig i 


Hackney Hammer Co.. 

OF FORGING : ih ste 
. Gent lemen; - : 

Im reference to the one hundred pound hammer that we have of 

your make we are glad to be able to state that same has given us 
For Catalogite “very exéellent tesults during the year that we have had it in use, 
and Prices We do a great variety of work- dh Same ‘and cheerfully recommend 
Address it especially where exact work is required. 

Yours respectfully, 


AMERICAN FLUORIDE CO., JAMES JENKS, 


126 Liberty St, NEW YORK. Dealer in Machinery, DETROIT, MICH. 


When you write to firms ad- 
vertised in our columns please 

















mention the fact that you took = Th r k r c ARD TOOL C 0., 

their address from our paper. For INVENTORS. B Free. Add S) £62 0 MET. 

acy Gan Wak pen tol te de back ig Nery pony aaron alk E hackney hammer uo. : 
ND, O. 


| 





Special Agents for: 





Roebling’s Wire Rope, 
Erie City Iron Works’ Boilers, 
Worthineton Pumps, 
Berryman Heaters. 








Akron Corliss Engine. 





Portable Hoists : In Stock. 


Webster, Camp and Lane Machine Company, 


Builders of 


MINING MACHINERY, 


Patent Improved Band Friction Hoisting Drums and Reels, 


Akron Corliss and Slide Valve Engines, 
Cornish Plunger or Bucket Lift Pumps, Improved Mining Cages, 
Ore Cars, Skips,Ore and Water Buckets. Sheaves, Safety Catches. 

AKRON, OHIO, U. S. A. 


Partial or Complete Mining 
Plants Contracted for and built 
according to Plans and Sopecifica- 









tions furnished bv us. 





Write us for Prices. 























—— 


CLE’ 


Blooms, Bill 
Bar, 


ae 


IRON Al 


CLEVELAN. 
Bessemer, $1 
Foundry, $1 
$14 20; No.2 
1 American 
Scotch, $14 7 


CHIcaGo (fr 
& Merwin): f 
@i6 75; Sout 
@15 75; Sout 
@15 00; Sout 
@i5 75; Sout 
@I5 09; Ohi 
Shio Silver 
Strong Softe 
Strong Soft 
Sup:rior 
Tenvessee 
Tennessee 
Southern St 
Tennessee § 


CINCINNAT! 
Co.): FOUND 
foundry, $14 
and No. I 80) 
Coke, No. 1 f 
Stone Coal, | 
nessee Charc 
Hanging Ro 
@20 00. MILI 

ey forge 

oke, mottle 
rn Coke, A 
Ohio Neutra 
Can WHEEL 
bama Car W 
Wheel, $17 50 
$19 co@t9 So. 

BUFFALO 
Co.) : Mahon 
No.1 Found 
Shenango Va 
@oo 00 ; Ohio 
Softener No. 
very No. I, $1 
No. 2, $17 00¢ 
$17 50@18 50; 
Southern Sof 
ern Softene 
Strong No.1 
Strong No. 2 
Car Wheel, $: 
coal, $21 00@z 

LOUISVILLI 
Hor BLAST | 
$14 00@14 25 ; 
Southern cok 
Valley (Lak 
Southern chi 
ern charcoal 
charcoal, No 
= No. 2, $1! 
12 1275; 
tied oi 50@) 
ABLE —Southe 
1859; South 
Lake Superic 

St. Louis 
Meacham): E 
Southern Cok 
Coke No. 2, $: 

$13 50@14 00; 
13 25; Southe 
Southern Cha 
Charcoal No. 


DETROIT (r 
Co): Lakes 
$17 00@18 00; 
$16 50@17 00; I 
Goo 00; “Lake 
ore, $17 09@18 
ry, all ore 
Black Band, 
$15 25@15 50; 
1400; Jackso1 
18 50; Old Ca: 
ville Coke, $o. 


LOUISVILLE 
Co.): Southe 
1450, Southe 
1350; Southe 
1275; Grey 
Coke Silver G 
coal No, 1 Fe 
$18 00@19 00, 


PITTSBURGE 
No. 1 Found: 
$14 S0@14 75 ; ¢ 
and Mottled, : 
coal, $18 co@2: 
@26 oo ; Besse: 


4% Lo 4 inch 
4% to 5 inch.... 


Ato 1 inch.. 
to % inch...., 


x oe 
#9000 veeeeeseoooes 
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OLEVELAND ROLLING MILL CO.. 


—— MANUFACTURERS OF Printed in the Hig].est Style of Art, by 
BESSEMER AND OPEN-HEARTH STEEL, k Ay AlQ t lI ES The Cleveland Printing & Publishing Co., 
; Billets, and Slabs. Steel Rails, Steel Beams, Channels and Angles. Steel Forgings. 
Blooms, I ing and Sleigh Shoe Steel. Steel Wireofallkinds. Barbed Wire. | Cleveland. O. 


7 ron and Steel Plates. Galvanized and Black Sheet Iron and Steel. | 











Corrugated Iron Roofing. 












































































































































































an . | Tank iron 
y AND STEEL MARKETS. Half Oval and Half Round. SCRAP IRON AND OLD METAL Ero ne 12 50 
ire to g inch 2 85 moe ; 5° 
ray sce 3 tor inch Net Tons iron 5° 
45 Wrought drillings. II 00 
PIG IRON. te % inch 8 $ No. 1R.R. wro ught SCTE Pineeerseeerersesvone SIS : Malleable iron oe 9 50 
f. 0. b. cars, net cash 5 ©. I wrow BCTAP...ceresrsecoeeerseesseseere “0 ; 
wien Bh No. 1 Foundry, $15 20; No. | * oe 475 | No.1 Machine cast BCTRP..0...seccereeeeees evens = 5° Ri oo Parc BLack & PoLLocg, Cin 
aeandty $14 70; No. 1 Gray Forge, red short Heavy Band. pers = *s > Railroad Wrought oo 
fizz; No.aGray Forge, neutral, $1420; NO | y 4. by Mand Wrought tuning (ives from casi)... 12 90 | No.1 Country Wrought.......--.cccccscos 17 90 
A ee od gegekemies Ye: by pn Pm Gueut wronght iron bollere te yo ue 

ich, oy neut wrou ron covetiedibionsieesy . 

Curcaeo (reported by Messrs. Rogers, Brown te & by UY aud he t-om ates Steel boiler plates 16 00 and Sheet 8 00 
& Merwin): Southern Coke No.1.foundry,$1600 Grate Bars. 8 oo = oe 
@i6 75; southern Coke No. 2 Foundry, $15 0° Hoops. Pipes and fiues (Clean) 12 co ¢ Pur 10 68 
G15 5s. Southern Coke No.3 Foundry, $14 25 
@15 00; Sou Coke No1, Softeners, $15°° | 1 to 4, Nos. rg to 15. 2 55 
GIS 75; Southern Coke No. 2, Softeners, $14 25 | 1% to 2, Nos. 16 to 18 2 65 
@15 oo; Ohio Silveries No. 1, $17 1850; | 1% to2, No. 19 275 
Ohio Silveries No. 2, $16 50 1750; Ohio | 1% toa, No. 20 2 85 
Strong Softeners No. 1, a oo ; Ohio | 1% to2, No. ar 295 
Strong Softeners No. 2, $17 1800; Lake | 1 to 2, No. 22. 3 
gup=rior Cage I to 6, whe pls 4 i a aes 275 ae 

D ©. 1, $1700@1800; | 1§-16,1and1 08. I I 2 
Tennessee Charcoal No. 3, $1650@17 50; | 19-16, 1 and 19, Nos. 19 and a0...........-..- 2 WADSWORTH, O., 
Southern Standard Car Wheel, x 23 GO 5 15-16, 1 and 1%, No. 21 3 —MANUFACTURERS OF—- 
Tennessee Standard Car Wheel, $00 00@00 oo. I re » No. 22 3 . 
Is 2 . . 
CINCINNATI (reported by Rogers, Brown & Cele Pee > Locomotive Injector, 
Co): bg a es _ I Nes. 19 and 20 5 
iry, $14 15 00; Southern coke, No. 2 E rs ; : 
for, No. x soft, $13 5o@$14 00; Hanging Rock | #’ No’ 2s ° Automatic Injector, 








Coke, No. 1 mag 2 $16 00@16 50 ; Jackson Co. 

Stone Coal, No.1 foundry, $1 1700; Ten- | 13-16, Nos. 16 to 18 

nessee Charcoal, No.1 foundry, $16 75@17 00; | 13-16, Nos. 19 and 20. 
Hanging Rock Charcoal, No. 1 foundry, £9.75 

20 00. MILL IRons—Standard Southern rn ©, | 13-16, No. 22 
ern 


+ Double Jet Injector 











@ 
3 
4 
Ge Ge Ge Ge 








A 
GARFIELD 











AND 
forge, $12 25@12 50; Standard Sou : 
Oke, we $12 00o@I2 25 ; Cold Short Seuth- | 47° Noe. = 15 | : 
Se New ST Coke or 12 75@1300; Stromg | & Nos. 19and 20 Ejector. 





o Neutral ke, grey forge, $15 15 50. ar 
beg WHEEL AND Mitseascn’ dtanhart ais: 4 F nagh 
pama Car Wheel, $19 00@20 00 ; Tennessee Car | 13°16, Nos. 13 to 15 
Wheel, $17 50@18 00; Lake Superior Car Wheel, | 11-16, Nos. 16 to 18 
$19 00@19 So. 11-16, Nos. 19 and 20 

BUFFALO (reported by aoe Brown & | 11-16, No. 21 
Co.) : Mahoning and Shenango alley strong, | 11-16, NO. 22........006 seers eccceees: 
No.1 Fouste?, $16 25@o00 00; Mahoning and , Nos. 13 to 15 
Shenango Valle strong, No. 2 Foundry, $15 25 , Nos. 16 to 18 

oO. 00 ; oO 











Strong, Carlisle & Turney, 


General Agente, . 











GUPPLY 


The Garfield Double Jet Injector. CLEVELAND, O.3 = 


























BRAGRAR KA SRASUERGHRAARAGSBGSERAS 


dm be be de Gs Gs Ge Gs Ge Ge Go Os Ge Ge Ge Go 












































; Ohio Softener 1, $16 20@00 Nos. 19 and 20 
iene 7 Ss $15 mgooes —_ Co. Sil- » No. aI 
No. I, $18 0o@oo 00; Jackson Co. Silvery, , No. 22 
No. 2, $17 00 ; Lake, Superior “Charcoal, No. 23 ae ESTABLISHED 1854 
o@18 50; Tennessee Charcoal, $18 25@oe 00; : ; 2 

Southern Softener Ho. i $15 so@o0 co; Soath- Light Band. PETER GERLACH & CO ; F e raf _e 
ern Softener Oo. 2, $1475 00; uthern ° | 
Strong No. 1 Foundry, $16 00; Southern | 13% to 6 by % to 3-16 it.......cerereee-onees 2 20 ‘ p 
Siouise reat, ieee, anaes | LOS oe nate 2 fe pen TE FHIADELPH IA 

T Wheel Gap Sathen 45: Daamaiiings Rocke Chane | 2 00 S08 Bir 06 00 O00 Wil scccicszsescsssnccvcccssncoseseed 

J . . 1 to 1% by Nos. 11 and 12 2 Saws, Tools and Machinery. < 

evel, dex a rted Hall B a eer het in 2 re ry l ate) ow OTE E 2) 

LOUISVILLE (repo by ros. & Co.) and 3-16 by Nos. 11 And 12.....scseccceeceseesees 2 Office and Warerooms, 28 Columbus st. aa L iy 
Hor Biast Founpry—Southern coke No.1, and 11-16 by % to 3-16 in 3 00 Factories on Columbus, Winter and Leo : 
$14 00@14 25 ; Southern coke No. 2, $13 25@13 75; and 11-16 by Nos. 11 and 12..........ecssseseeees 310 | rdstreets. , MANUFACTURERS OF 
Southern coke No. 3, $13 00@13 25; Mahoming | 5 and 9-16 by 44 to 3-16 1m. seeesreseseeeeensenneees 3 30 Menediean ae} fe 
Valley (Lake ore stures), $00 00 :o0@oo and 9-16 by Nos. 11 and 12 3 - ©... kb EET R re) N 
cr Charo No drs Soggy, aisourt | 07 B02 3 & 
ern c ’ . ; 
charcoal, No; t, $17 6o §i7 50; Missouri char- ag Sr ee 370 CORRIGAN, IVES & CO., | AN c 4 Str e 
coal, No. 2, $1 eu coke ago x 5 + E En 
re 75 Gia short, $12 25@12 50; Mot- w = Sez Iren DEALERS AN R 

ed, $11 5 . CaR WHEEL AND MALLE- inch, beveled edge, by Nos. 11 and 12 ee 2 80 . itelan ee 
ABLE—Southern (standard brands), $13 00@ was CC a g | F OOTING va. VYANIZINCG 
1853; Southern (other brands), $17 00@17 50; ia mn pe - = | ~ ae 4 ron re ron, es ae ‘ : i 2 
Lake Superior, $19 50@}20 50. a * * “ tgand 14-3 3° | Rooms 716. 717. 718, 719 Perry-Payne Bid’ E = _— 

St. Louis (reported by Rogers, Brown & een e ENT. FEC, eryorray o = = 
Meacham): Hor BLast COKE AND coaL— Ons SFOm CLEVELAND, O. T >) 5 4 4 
Southern Coke No. 1, $15 25@15 50; Southerm | No, 10 to 14...-ccssccccssessseseseesvecesseees 245 N | I AN S ( ( )) 
Coke Bo. 5 $4 se ses ontoage Coke Bo. | Wo. 150 1 255 esata arenas ata 
13 25; Southern Charcoal No. I, ay so 7 50; oo Sten ‘ 2 75 OGLEBAY, NORTON & CO., “~~ 








Southern Charcoal No. 2, $16 25@16 75 ; Missouri 
Charcoal No. 1, $15 50@16 00; M uri Charcoal 


No. 2, $15 00@15 50; Ohio Softeners, $18 00@ a ee ee 3 50 Commission Dealers in 
1900. CaR WHEEL AND MALLEABLE IRONS— F 


Ya ~ 
Lake Superior, $19 50@20 00; Southern, $19 50@ Iron Boiler Plates. Irom = Ores, < ~ 1 : "_ > 
| ~ - 


Successors to Tuttle, Oglebay & Co., 








2000, CONNELLSVILLE Coxs—Kast St. Louis, 
































$o oo ; St. Louis, $5 65. Tank, % inch and heavwier..........c..cccocssserees 2 25 WROM MARQUETTE, GOGEBIC AND MENOM- 
DETROIT (reported by William F. Jarvis & | © No.1, eo Mf seeeneaneanannnananenerses 2 40 INBB DISTRICTS, ~~ 
Co): Lake Superior arcoal, all Numbers, CHNo.1 i tg Tnateteneneewensensccenees 2 5° OLEVELAND, OHIO. = | ¥ ~ 
Solngites Wereacmertaan Remese |GEMiige © 2 oc * REFINED 
16 50@17 00; n aine charcoal), oo . # seeeecceseserseccsesecceses Ad 
2 iake Superior Coke, Foun iy, al ne. 8 ae 475 | J: ¥. OUTmwarrs. W. @. POLLOCK. had 
ore, $17 09@18 00 ; e Superior e, Found- | * | 
ry, all ore, $00 co@oo oo; Standard Ohio | Steel Boller Plates—1-4 in. and Heavier. J. H. OUTHWAITE & co., ( E AND WOF K 
peepee 27, Pn an = a Southern pl Exclusive attention given to I C) 
1400; Jackson Count {ohio} Silvery, S:8c0@ | Tank. “ 225] LAKE SUPERIOR AND MENOMINEE RANGE | ICE W FRILADELPHIA 
18 50; Old Car Wheel, oo@oo oo. Connells- | pence 3 a \é. IHIO, 
ville Coke, $o.0. a. 3o| irom ore, 
LOUISVILLE (reported by Geo. H. Hull && | Fire Box.............-..sssrssssesesrsrerssoeers 4 00 
Co.): Southern Coke No. 1 Foundry $14 Above includes plates 90 inches wide. Perry-Payne B’ld’e. wreveiand, O. 
1450, Southern Coke No. 2 Foundry $13 GO tO 96 im. Wide.........ceserererersseeee Xéc D extra 
13 50; Southern Coke No. 3 Foundry $12 96 to roo in. wide 5. ee 
1275; Grey Forge, $1200@1225; Southern | 100 to 104 in. wide TC e THE CONDIT-FULLER C0 
Coke Silver Grey, — oo; Southern Char- | 104 to 11 in. wide...... p 1 5 
coal No. 1 Foundry, $I5 75@16 75; Car Wheel, American Cast Tool Steel. 


$18 09 2 
ttl (reported by A. H. Childs) ROUND, SQUARE AND OCTAGON. cts. Ds Pj 
Fovediy, Spang, Bo. Founder d Bar! 
Nei grotaay. Sp eOs 7s: sounder, | pg to ime wna ¢,| Pilg and Bar tron, 
sey Pocwe, Se acGire ap: Wink Bee ce Oe re eke tt tttnnnannnnnncns 


$14 50@14 75; y Forge, $13 25@13 50; White 



































* in 09 
and Mottled, $12 75@13 00; Warm Blast Char- | 7;26t0 7 and 2% to 5 9 
coal, $18 0o@22 00; Cold Blast Charcoal, $22 00 v4 to 4 in 09% CLEVELAN 
@26 00 ; Bessemer, $15 00@15 25. - b 4 fa BN 4-2-1. crerereveerersesenseereee D. OHIO. 
qmateiemnensennndioneantes to and 6% to 7 in II 
4 0 933 ~ E. C. POPE, 
MERCHANT IRON AND STEEL. Fiats. COMMISSION DEALER IN 








pope ag] reece | Iron Ore, Pig Iron 























































































to6by 1% 2 15 
1 & 4 Machi base , 
%, & and by % to % inch 2 15 Sleintt hoe ee . ~ Cleveland, - Ohie. 
Round and Square. Toe Calk sad 

+ a4 t bs inch 1 75 | Cutter Shoes, tapered and burr. a ; = Sam’l. te Fred. A. Beene, 

© 2% inch I 95 rest. reas. "y. 

to 3% inch 2 25 English Tool Steel. “ ——AND— 
Ht tac | ea wg: | Cleveland fron Mining 60.,| price + FURNITURE 
4% to s inch =e 66) SP = Dealers in Iron Ores Interior Work a Specialty. ¢ 
rto 14 ineh cu = Rother Eevee. from their own ee ot Marquette, Lake Send for lilustrated Catalogu, 
+4 hey inch evcece . = i Je Haband % inches diameter.........c.4 e Rooms 4&5 Mercantile Bank Building, P THE GLEVELAND DESK co. 
ae... "295 %. %, 11-06 and % inch diam........... 4e CLEVELAND 0. 7-99 Ontario St.. + + Cleveland, Ohie, 






\4 











MACHINERY SUPPLY MARKET. 

























































Tilinois Bolt Co. list 




























































































































































































































































Anvils. Nuts and Washers. 
ameri B DBo@re | Sise of bolt inches 5-16 
Wrights......... 12 —-- NE cicctncine see F % ae * 
Bellows. w gnasccedecesoss ass mf 
a MBHETS ....05000000000 
pickomitw’ —_{ Baaceaaenge | yaa otter 
Moul easees conaeenanessese 008 ear ae. ails ( 3 : 
Bel . List Ju aye &r1e 
. tandard. Seabaesd we Penny Nails, 8 card rate 
Boston Belting Co’s rd. dis {Sar lo asd pe 
> extra... osee Gis than car lo 
“ “ best — s 
Hoyt’s Short Lap Ollers. 
Meveland Rubber Co. extra standard.dis coats Zinc and Tin dis 6e 
Shults Raw Hide Leather Belting, single, OE OE cccctnccrcncccnecesneteeonen satin dis se 
is 40 | Malleable (Hammer’s), No ence Em $4.00; 
Bhuits Raw Hide Leather Belting, eee MO. 8, $4.40 B AOS.........cevereseseeee 19@ick&re 
and L t tanned la go Packing, Steam. 
Stan OAK tanned......crcccoreosrereeeess 
Alexander Brothers’ pure oak tanned. ... Boston Belting Co poe ny oor 
Blowers and Exhausters. Russia Packing > aeaeaeiaeeaeaal we Su 
B. F. Sturtevant’s dis 20 i aabatteonen eves BD: 4 
Boston Blower Co. 835 um Pist 
poten 5 - dis 35 | Morrison’s ‘“ bso 
Borax. uare Flax “ Bso 
eet Rubber........ * ee nad 
B12 | Excelsior Rubber a 
‘ Picks. 
D . ccccceceeeeeseeeeesseeeeeseeeseeseeeesses eeeeee 
dis Railroads, - 6 Ds. dis 6e 
White Crayon. ++: TORS 129@12 ais umes (Td $2 Ss Ge 
WhO. cccccccsccccccscnscesceconese csccseseccsessscccees exces dlis Pulleys. 
Ohucks. free ve hag sk, Walker List “ 45 
I dent 5S 
Cushman’s ¢ Jaw Independent..-mudlg 45 | Sptit ‘Wood Pulleys dis so@ss 
"es Geared FNS dis go Rivets. 
a 3 Jew Brass Workers............. = 3° | Iron, Thousand, list November 17, bine 
Wescott’s scroll i eeeeeaemennesiey - y n4 "ist Ordinary, Cooper's Block and Gaimage 
“ Little Giant Drill dis go dis ——as 
Horton’s Univer dis 40 = Ro 
“ tT dent dis 45 “ a pe. 

eT nendent dis 45 Manilla inch QVET nc. cccccrccccsecccces TS 
wagon? Combination dis 40 | Sisal, % inch IIE ctisehenonscesceetbiend 3 Ht} 
Sweetland , dis Sand Paper. 

1 Drill dis 20 
“ dis t > — & Co snseeenseeeevesesenenes soeeee discs 
the. ccccccccceece Dis 93% | EH. H. BartOm’s.....oorcerescersereeseerere reeees 
Bringer’ Cee Ot athe aise” | New England Fiint ‘ais 
es Universal Lathe........0..cseeee dis 40 Barton’s 20 
dis 15 Saws. 
Cutters and Reamers. Disston’s Circular Ais 4o@r0 
d dis 10@15 “ Scro Net 
Pratt & Whitney Ais 10@15 | Hack Stubs dis 20 
sccseceoce sevcccesoecesese: eoosel lB I I5 “ nn aan dis 20 
Brown & Sharpe, Milling Cutters........... dis 15 ce 6 Stee dis se 
. Cutters........00. coovellB 15 Saw Disston’s dis 30 
Orowbars. Atkins’ Cicular Sa dis 
Vast Steel........ + be | satya and Drag Saws.dis 40&10 
Iron, steel point Bb; p+ aed ate * 
Drill and Drill Sockets. Cross-cut Saws.............. dis yoc per ft 
cwist drills. . dis so&re . a CB .covcccccoed > ~ 
Straight shank .-" gtentnecened goc 
ae. pdatead a dis so&1e - Tuttle Tooth Cross-cuts..dis asc“ 
Morse Taper and Straight shank Larger * One-man Cross-cuts.........dis g2c “ 
than 1 dis 25 = RE oe per 
Drill BOCKEtS......sccneecereesersereesnnesseeenenenes wis 25 “ yo pais 
Standard Twist Drills creoereneceeneee iS SSE Becelsior Baw TOOIS.............seeere ee ra per < 
” Ot ~ ey “SAS | Detroit Saw Works, Gircuiat cc Als 50 
No. 4 to No. 54 to veer, = F. - “ . Mulay RRS oes . 
¥ 150. gr. F 8 
Kegs, @ D......... 5 ¢ axe crews. 
kegs $ D..... “xe 5c c Wood Screws—New List 1890. 
iy kegs ¥ D.......... 5 sc Fiat head iron dis 72% 
oBcans,1oincase 6 ¢ Cc sc Round head dis 67 
e Dcans,| Fiat head brass. 72 
I sesessseessseesoeeeess 10 t Iie ¢ 7c Round head brass dis 65 
Ca 

Emery Oloti: and Paper. samece . ? aeee Ais 6s 
Barder, Adamson & CO... ....rer----0-0+0 dis 45@5° | Set C. H.C. P dis 7e 
H. H. Barton...... scscccceesocesecesees cece 5°@ 10 | Machine, fiat head, iron dis 65 

Emery Wheels. Machine, round head, iron dis 60 
Detroit dis — and han _ 

» s g Or coac re 
—* dis $560 | Coach, patent gimiet point... a 
Sterli s 
Celluloid...........-+++ dis 10833 Shovels and Spades. 
Northampton cae dis a Ament tist November 1, 1885 
Crystal s 
Vitrified 6e | Hussey & Binns, railroad 
Vulcanite. dis 1o&10 ° Taps. 

Files. Cards, Hand and Nut to 2 IN....cor M18 58 

holson dis 6o&10@6o&10o&10 | Carpenters’ - ° REED. dis 5e 

as dis 25 | Morse 24 ay OF eetenenceed dis 59 

Kearney & Foot.........000+ dis 6081 to&10 | Pratt & Whitney " “ new list dis Ie 

Black 53 A dis 60&1 10&10 AChine SCTEW TAap...ccorsserssevereseceseecreres is ss 

ATCAAE........00crreerveererseesere Adis 6081 10&10 pe cape to 2% in ye 

Disston’s dis Stay Bolt Taps... dis 25 

Western 870 | Stove Bolt Taps. dis 50 

pe tee > 25 | Pulley Taps............. dis 40 
wo Slag Hand Cut ais ap pomr = © 
Reyne try File Works, hand cut.........0000+0 dis 50 mo. Flax Twine, 4 and 60 Balls... aI 
Hammers, © “ “ “ nT 

8. W dis 40 | 2-Ply Hemp,% & % DB tei (Spring Twine 1rKe 

ee ae list, Jan. 15, ~~ 3-Ply “ MS i Sasa thsdiew onsncabaeaesan 12a{c 

Heavy hammers ‘ahs one under 5 Bs. 1 Ply IRIE -- ae 

over 5 Is 14, new list. tiow! Wra ng, § Balis to ® VARRES. 15@1 
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THE INDISPENSABLE LATHE DOG. 


THE INDISPENSABLE LATHE DOGS can be at- 
tached to work after the work is centered in the lathe. 
They can be used equally 4 well BETWEEN COLLARS as 
upon plain or straight work 


DROP FORGED FROM BAR STEEL, 


No. s takes from yY%toy inches, price, each.....$1 50 


Ls 24% bola 4 5° 
ii “e te 


3 03% 3 50 
Price, per set of ih. to take from ¥ to 3% in. 7 50 


PALMER, CUNNINGHAM & GO., L’t’d, 


607 Market St.. PHILADEUPHIA,PA, 





IRON FOUNDRY 


CANTON IRON FOUNDRY CO., 


Canton, hio. 


HEAVY AND LIGHT CASTINGS. 
vilege to make estimates solicited. 






























































—— 
Solid Box dis 6 | Tinned Broom ED 
s. dis 20@25 
Prentiss dis 2s | annealed Gra 
S dis em 
Barrett’s. 3 
Miller’s Falls. dis 40 
Merrill's. dis 
° 85 [PL 
Wire. COM 
New L ‘an. 18, 1 
Brass and copper aro ‘dia a 
Bright and annealed, ng =. a 
" * ‘ 8 ay ‘ais aes . oi 
Gupees ‘os. o to 18, mar’ tie re@7ee ANA 
vanized Nos.oto18 ‘“ w eoccenanl éstks CENTRA 
— EASTER: 
i New E) 
FREICHT AND PASSENCER PACIFIC 
ee eee 
Qui 


ELEVATORS. 


L. S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES : 
NEW YORK, 9 and 94 Liberty St.. BOSTON, 113 Devonshire St.;JSt. LOUIS, 301 Roe Buildi: g 
DETROIT, Hodges Building. 
SEND FOR OATALOGUE. 

















Lge a 
JOHN ADT & SON ~d 
New Haven, Conn. . THE 
Builders of Machinery for Hardware I 
Manufacture, 
Automatic Wire Straightening and Cu 
‘Machines, Batt emg Roe Mac 
Butt Drilling Machinery, Bivet- 
ing Machines, Foot Presses, Univer 
Sprue Cutters. Ete. Engi 
an 
AMERICAN BRIDCE anpb IRON CoO.. tae $4 
Roanoke, “ - Va,.i 
Designers and Builders of 
IRON AND STEEL BRIDGES AND VIADUCTS FOR HIGHWAYS AND RAILROADS, Laight 
Iron Furnace Plants, Stand Pipes, Mine Car Irons and Wheels, — 
Also Machinists and Founders. ENGINEERS: C. C, Wentworth and Jos. L. Hunter. Col 
THE STERLING CRATE-BAR COMPANY, 
——MANUFACTURERS OF=—— lI 
The Celebrated Sterling Grate-Bar. - 


The most economical, the most durable and the easiest of man- 
agement. Made of cast iron or annealed cast steel, either station- T 
ary or with shaking attachment. Prices quoted on all kinds of 

bars. General offices, 


SOCIETY FOR SAVINGS BUILDING, - - CLEVELAND, 0. 





HOSE who use it say that one pound will . 
cover 2 to 3 times more surface and Supe: 
last 4 to 5 times longer than any lead, min- 
eral or metallic paint. A tin or iron roof 
well painted will not require repainting for 


1D) ©. <e) ie 
GRAPHITE 










10 to I5 years. Call < 
PAIN T JOS. DIXON CRUCIBLE CO., 
Jersey City, N. J. 
F. A. SACKMANN, JEFFREY — 


126 Champlain, Cleveland, 0. 
STEEL ALPHABET S 


RAM SB ope 


Chain 
Belting 









Steel Name Stamps (1-16, 3-32 
or inch letters, 15c. per letter 





PE. gay 
Rastlake Metallic Shingles, | “"°°S™ 2a BPP" 


Unequaled for 
ROOFING AND SIDING. 


Manufactured by 


| W.J. BURTON & C0.’s 


Galvanized Iron Cor- 
nice Works, 
Detroit, Mich. 

i) Send for illustrated 
me) catalogue and prices. 














Seotion thie guper. Elevating and eanvesiee Machinery. — 
REDUCED PRICE LIST. _ 
ELECT ROTYPE val 


THE JEFFREY MFG. CO., 


143 KE. First Ave., Columbus, O. 
Chicago Branch, - - 48 So. Canal St 
New York Branch, 15 Cortlandt St, 


FOUNDRY 












ildi: gz 


ery. 














Laight & Canal Sts.. 








Tem Iron Trappe Review. 











EDISON GENERAL ELECTRIC COMPANY, 


Edison Building—Broad ‘a York. 




















EDIisSsomNM ELECTRIC LIGHT Sve TEM. 
Blectric Traveling Cranes, 


COMPLETE INCANDESCENT AND ARC LIGHT PLANTS 


For Iron Works—Mines—Steamships—War Vessels, Etc. 


Whrarf Derricks. 


FOR PARTICULARS ADDRESS NEAREST DISTRICT OFFICE. 
DISTRICT OFFICES. 


CANADIAN, Ee - - . - Edison Building, 77 Bay Street, Toronto, Can. 
CENTRAL - 173 and 175 Adams Street, Chicago, Ill. 
EASTERN, - ; “ - ° - - Edison Building, Broad Street, New York. 


25 Otis Street, Boston, Mass. 
Edison Building, 112 Bush St., San Francisco, Cal. 


New ENGLAND, - 
paciric COAST, - ° ‘ 








PaciFic NORTHWEST, - 
Rocky MOUNTAIN, - 

MEXICAN AND SOUTH AMERICAN DEPT. 
EUROPEAN OFFICE,- - - - = 


Fleischner Building, Portland, Oregon. 
- - Masonic Building, Denver, Colorado. 
Rdison Building, Broad St., New York. 
34 Victoria St., Westminster, London, S. W., Eng. 





COuR TsINE OF UPRICHT DRILL PRESSES. 





No. 3 Drill Press. 


No.2 Drill Press. 


No. 4 Drill Press. 


Light Benchor No xr Drill esos. 


ost Drill. 1 or 2 Spindles. 


THE GARVIN MACHINE COMPANY 


Manufacturers of,and Dealers in, all kinds of 


Machinery and Machine Tools. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand and 
Engine Lathes, Planers, Profilers, Chucking Machines, Gear Cutters, Die 
and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling 
Cutters, etc. 


Plants for Manufacturers of Sewing Machines and Electrical Goods. 


GEAR CUTTING AND MILLING IN ALL ITS BRANCHES. 


NEW YORK. 


[Catalogue sent on Application.) 





Comins into a Kinodom! 


Superior, Wisconsin 


The Great and Growing METROPOLIS at the HEAD OF LAKE SUPERIOR, 
For Investments in Real Estate, 
For Manufacturing, For Loaning Money, For Merchandising, 
FOR EVERYTHING—The Best Place in America. 


Superior Real Estate will advance 500 per cent. in the next ro years. 
Special inducements to manufacturing concerns, 
especially Iron and Steel. 


Calton orWriteto TAND AND RIVER IMPROVEMENT CO., 
3% K 3K West Superior, Wisconsin. 


I am the owner of the polar lights, 

Of the constant star in the Northern heights, 
ner of husbandry, shi erent trade, 

Forestry, mining and alt things made. 

Minister, I, to the wide world's weal ; 

My messengers, engines and vessels of steel, 




















WOH N 
-b 


Hite Dt awa 


NEw york. ™ 
WHEN YOU WANT 


Moulding Sand, Fire Sand, Fire Clay, Bristle Brushes, Steel Wire Brushes, Moulders’ Bellows, 
Riddles, Shovels, Foundry Facings, etc., send to 





THE a. DOWN ERD & SON co., Zanesville, Oo. | Cut from rage rolled expressty for the pur- 


pose. es@ Write for prices, 


| MILTON MFG. CO.. Milton, Pa. | 


a@ We can furnish best quay goods at lower prices than you 


can get elsewhere. Try us 


” ly, ae. =e, atid 3 





PRA ATS 


deste 


METAL-(0O- 
oT (i 


5 4 \ XY = 

ad sr \ 2 fq’ : 

> PERFORATED METALS OF ALL KINDS 

OFFICE. 510---265 to 269 DEARBORN ST. 
WORKS AT SOUTH CHICAGO." 





Builders and Originators, 


Wood-Working 





New “Standard Molder, Four Sided. 


4, 6, 7, 8, 9, 10 and 12-inch. 
Geared feed rolls, two above and two in 
table. Slotted steel heads. 


THE EcAN Co.. 


Nos. 251 to 271 W. Front St., CINCINNATI, OHIO. 
Designers and Constructors. 


Machinery. 


For Every Purpose 
Meeting the? requirements of 
PLANINGSMILLS, 
SASH,.DOOR and?BLIND FACTORIES 
PATTERN SHOPS, 
General Wood-workers etc. 
With the latest and most advanced 


type of machines for fast and per 
—_ . ERB fect work. 





Catalogue and information- 











361 Broadway, 
New York. 


FOR SALE. 


Manufacturing Site 
ON CANAL ST., CLEVELAND, 


Adjoining White Sewing Machine Co.’s Plant. 
About 67 ft tront extending back to Valley R. 
R. tracks. For particulars address 


B. M. GARDNER, 


CARE IRON TRADE REVIEW. 











| SPICER MANUFACTURING CO.. 


Advertising. 


New Philadelphia, O 


| General Foundry and Machine Work, 


Heavy and Light Castings. 
Privilege to make estimates solicited. 





I* you wish to advertise anything anywhere 
at any time write toGEO. P. ROWELL & 
, No. 10 Spruce St., New York. 











7) VERY one in need of information on the 
subject of advertising will do well to ob- 
tain a copy of “ Book for Advertisers,’ ie 
pages, price yme dollar. Mailed, postage’ paid 
on receipt of price. Contains a careful com- 
pilation from the American Newspaper Direct- 
ory of all the best papers and class journals ; 
gives the circulation rating of every one, and 
ood deal of information about rates and 
ot er matters pertaining to the business of 
| advertisin Address ROWELL’S ADVER- 
TISING B REAU, to Spruce St., N. ¥, 


Plate Iron Washers 


Even in Gauge, 
smooth and well 
finished. 


Address, 
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BUYERS’ DIRECTORY OF IRON AND STEEL TRADES. 





Automatic Sprinklers— 
Neracher Sprinkler Co., Warren, O. 
Advertising Agencies— 
G. P. Rowell, New York. 
Barbed Wire Fence— 
Cincinnati Barbed Wire Fence Co., Cincin- 
nati, O. 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
Bollers and Boiler Attachments— 


Babcock & Wilcox Co., New York. 

Wm. B. Pollock & Co., Youngstown, O. 

BE. H. Jones & Co., Cleveland. 

The Stirling Co., Barberton, O. . 

Chandler & Taylor Co. Indianapolis, Ind. 

Skinner Engine Co., e, Pa. 

(Southwark Foundry & Machine Co., Phila- 
delphia, Pa. 

James Leffel & Co., ig a Oo. 

Chas. Miller, Beaver Falls, Pa. 
Blowers— 


EH. H. Jones & Co., Cleveland. 


Blowing Engines— 
The P samen Leffel & Co., Springfield, O. 
Southwark Foundry & Machine Co., Phila- 
delphia, Pa* 
Bridges— 
American Bridge & Iron Co., Roanoke, Va. 
Cranes and Derricks— 
Wm. Tod & Co., Youngstown. O. s 
Southwark Foundry & Machine Co., Phila 
delphia, Pa. 
Jhain Belting— 
Jeffrey Mfg. Co., Columbus O. 
wupolas— 
Victor Colliau, Detroit, Mich. 
Unger & Wigham, Chicaeo, ill. 
Chucks— 
The Pratt Chuck Co., Clayville, N. Y. 


Drilling Machines— 

Universal Radial Drill Co., Cincinnati, 0. 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O. 


Desks— 

Cleveland Desk Co., Cleveland. 
Slevators— 

L. 8. Graves & Co., Rochester, N. ¥. 
Bxplosives— 


Hercules Powder Co., Cleveland. 


Bilectrical Manufactures— 
Edison General Electrical Co., N. Y. 
Barr Electric Mfg. Co., New York. 
Emery Wheel Machinery— 
1. Wendell Cole, M. K., Columbus, O., or 
Chicago, Ill. 
Emery and Corundum Wheels— 
Michigan Emery Wheel Co., Detroit, Mich. 


Engravers and Electrotypers— 
Eclipse Electrotype & Engraving Co., 
Union Electrotype Foundry, Cleveland. 
Engines (Steam) 
Wm Tod & Co., Youngstown, O. 
E. H. Jones & Co., Cleveland, 
Skinner Engine Co., Erie, Pa. 
Westinghouse Machine Co., Pittsburgh. _ 
Southwark Foundry & Machine Co, Phil- 
adeiphia, Pa. : 
Totten & Hogg, Pittsburgh, Pa. 
James Leffel & Co., Springfield, O. 
@ngines (Gas)— 
Schlelcuer, Gennes & Co., Philadelphia, 
#a. and Chica 1, 
Van Dusen Gas Engine Co., Cincinnati, O. 
Engineers and Contractors— 
E. H. Jones & Co., Cleveland. 
Gillette & Lewis, Cleveland. 
Ejectors— 
James Jenks, Detroit, Mich. 
Engineers’ Specialties— 
Butman Furnace Co., Chicago, III. 
Eave Troughs & Conductors— 
J. H. Eller, Canton,O. 


Files, Makers of— 


olds Bros., Columbus, O. 
A. & H. Gough, Cleveland. 
Parkin & Bosworth Co., Cleveland. 
EB. K. Morris & Co., Cincinnati, O. 


Forges— 
Cleveland City Forge & Iron Co., Cleveland. 
Foundries— 
Thos. D. West. Foundry Co., Cleveland. 
Canton Iron Foundry Co., Canton, O. 
Spicer Mtg. Co., New Philadelphia, O. 
arn, Ow, & Co., Beaver Falls, Pa. 
American Bridge & Iron Co., Roanoke, Va. 
Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe & Foundry Co., Cincinnati, O. 
Flue Cleaners— 
Butman Furnace Co., Chicago, Il. 
Fire Brick Clay— 
F. B. Stevens, Detroit, Mich. 
Foundry Supplies— 
F, B. Stevens, Detroit, Mich. 
Gear Cutters— 
Palmer,Cunningham & Co., Philadelphia, 
Galvanizers. 
H, H .Hodell, Cleveland. 
Qraphite Paint— 
Jos. Dixon Crucible Co., Jersey City. 
Granulated Raw Bone— 
The Rogers & Hubbard Co., Middletown. 


Grindstones— 

E. K. Morris & Co., Cincinnati, O. 
Heaters and Purifiers— 
aoa & Bierce Manufacturing Co., 


™. H. Jones & Co., Cleveland. 
Hammers (Power)— 

Hackney Hammer Co., Cleveland. 
Harness Specialties— 

Buffalo Specialty Co., Buffalo, N. Y. 
Heavy Hardware— 

E. K. Morris & Co., Cincinnati, O. 
Insurance Companies— 

Hartford Steam Boiler Co., Hartford, Ct. 


Investments— 
Alfred W. Ladd, New York. 

Iron and Steel Roofing— 
Sykes Iron & Steel Roofing Co., Niles, O. 
Cambridge Iron Roofing Co., Cambridge, Oo. 


Garry Iron Roofing Co., Cleveland. 


Porter Iron Roofing & Corrugating Oo., Cin- 
cinnati, 0. 

J. H. Ellet, Canton, O. 
Iron Ore, Bar and Pig Iron— 


Oglebay, Norton & Co., Cleveland. 

2. . Outhwaite & Co., Cleveland. 
mdit-Fuller Co., Cleveland, O. 

E. C. Pope, Cleveland. 

Cleveland Iron Mining Co., Cleveland. 

Corrigan, Ives & Co., Cleveland. 


Injectors— 


Penberthy Injector Co., Detroit, Mich. 
Garfield Injector Co., Wadsworth, O. 
Lathes— 


H.L Shepard, Cincinna 


Parkin & Bosworth Co., Cleveland. 
Lathe Dogs— 

Palmer, Cunningham & Co., Philadelphia. 
Lathe Tools— 

Armstrong Bros., Chicago, Ill. 
Link Belting— 

The Jeffery Mfg. Co., Columbus, O. 
Mining Machinery— 


Copeland & Bacon, New York. 
American Bridge & Iron Co., Roanoke, Va. 


Machine Shops— 


Toledo Machine & Tool Co., Toledo, O. 
Spicer Mtg. Co., New Philadelphia, O. 
arn, Ow, & Co., Beaver Falls, Pa. 
American Bridge & Iron Co., Roanoke, Va. 
Machinists’ Tools and Supplies— 


Parkin & Bosworth, Co., Cleveland. 
Garvin Machine Co., New York. 
Armstrong Bros., Chicago, Ill, 


Metal Ceilings— 

Fred F. Bischoff. Chicago, I11. 
Merchandise Brokers— 

L. H. Oldfield, Wichita, Kan. 
Metallic Shingies— 

W. J. Burton & Co., Detroit, Mich. 
Manufacturing Sites— 

Chas. G. Eddy. Roanoke, Va. 

Land & River Improvement Co., W. Superior 
Wis. 
Moulding Sand— 

F. B. Stevens, Detroit, Mich. 
Motors and Dynamos— 

Edison General Electrical Co., New York. 
Natural Gas Specialties— 

A. Harvey’s Sons Mfg. Co., Detroit, Mich. 
Patents— 

Munn & Co., New York. 

W. T. Fitzgearld, Washington, D. C. 

Thos. P. Simpson, Washington, D. C. 
Pumps (Steam)— 


EK. H. Jones & Co., Cleveland. 

Deming Co., Salem, O. 

Southwark Foundry & Machine Co., Phila- 
delphia, Pa. 


Paint— 


Iron Clad Paint Co., Cleveland. 
Jos. Dixon Crucible Co., Jersey City. 


Perforated Sheet Metal— 
Harrington & King Perforating Co., Chicago 


Aitchison Perforated Metal Co., Chicago. 
Pewer Hammer— 

Hackney Hammer Co., Cleveland. 
Powder Mining Machinery— 

Hercules Powder Ce., Cleveland. 
Photo Engravings— 

Union Photo Engraving Co., Cleveland. 
Railway Supplies— 


Cleveland City Forge & Iron Co., Cleve- 
land. 


Rock Breakers and Ore Crushers— 
Totten & Hogg, Pittsburgh, Pa. 
Rolls and Pinions— 


Totten & Hogg Iron & Steel Foundry Co., 
Pittsburgh, Pa. 


Steam Boiler lnspectors— 


Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Conn. 


Saws 
Peter Gerlach & Co., Cleveland. 
Search Lights for Vessels— 


Edison General Electrical Co., New York. 
Secend Hand Machinery— 








Parkin & Bosworth Co., Cleveland, 


Steel Stamps and Stencils— 


. H. Fleharty & Co., Cleveland. 
. A. Sackman Cleveland, O. 
Sheet Iron— 


Cleveland Rolling Mill Co., Cleveland. 
New Philadelphia Iron & Steel Co., New 
Philadelphia, O. 


Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland. 
Sheet Steel— 


New Philadelphia Iron & Steel Co., New 
Philadelphia, O. 


Steel Castings— 
pLnester Steel Casting Co., Philadelphia, 


Steam, Gas and Plumbers Supplies— 
A. Harvey’s Sons Mfg. Co., Detroit, Mich. 
Scrap Iron & Steel— 
Klein & Cohn, Cincinnati, O. 
Twist Drilis— 
Cleveland Twist Drill Co., Cleveland. 
Graham Twist Drill Co., Detroit, Mich. 
Turnbuckiles— 
are City Forge & Iron Co., Cleve- 


Typewriters— 

Wyckoff, Seaman & Benedict, Cleveland. 
Ventilating Fans— 

E. H. Jones & Co., Cleveland. 
Valves— 

Mason Regulator Co., Boston, Mass. 
Water Gas Furnaces— 

W. 8. Hutchinson, Chicago, Il. 
Window Blinds— 

Hartman Sliding Blind Co., Wooster, O. 
Wire Goods— 

Cincinnati Barbed Wire Fence Co., Cincin- 
nati, O. 
Wood-Working Machinery— 

Frank & Co., Buffalo, N.Y. 

The Egan Co., Cincinnati, O. 
Wire Machinery— 

John Adt & Son, New Haven, Conn. 
Wire Nails— 

Cincinnati Barbed Wire Fence Co., Cincin- 
nati, O. 
Washers— 

Milton Mfg. Co., Milton, Pa. 
Water, Gas and Steam Pipe— 


Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe & Foundry Co., Cincinnati, O. 








For Sale. 


LL or part of well established machine 

shop and poeutey owning gas well,ina 

owing gascity. A dress A. G., care IRON 
RADE REVIEW. 





CLIPS E 4uST& CLARK 


PLECTROTYPE 


eed NCRAVING CO. 


36 FRANKFORT. ST 








FOR 

ARTISTIC 
PRINTING 
WRITE 
CLEVELAND 
PRINTING & 
PUBLISHING CoO., 
CLEVELAND O. 





J. M. ALLEN, President. 
WM. B. FRANELIN, Vice-President. 
F. B. ALLEN, Second Vice-President 
B. PIERCE, Secretary and Treasurer, 





AS. FERRY, Gen’l Agt., 208 Superior Street, 
Cleveland, O. 

Cc. A.BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

R.D. BRIGGS, Special Agt.,208 Superior St 
Cleveland, O. 

J. KE. WOLCOTT Special Agent, 208 Superior 
St., Cleveland, O. 


L.Cc. BURWELL, Special ent, 81 4thAve., 
Pittsburgh, Pa. — 








CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


4 Ne UPSON NUT CO Manufacturers ot 
u ashers. rriage, ne, P 
and Elevator Bolts, Coach Screws, etc. ow 














— 


Hardware and Iron. 





LEVELAND ROLLING MILL CO., manu- 
C' facturers of Steel and Iron Wire and ¢ Steel 








Machinists’ Supplies. 


poms a gand Ir >. Wate: 
¥ ers in Manufacturers li 
Machinery and Tools. a. 








— 





Steel Stamps and Stencils. 





ranenre. - H. &CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Punch «s 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


HEMIST—A chemist wants position in 
iron or steel works, or at ore mines, 
Address L. P. N., Iron Trade Review. 


WANTED. 


bgp «pied as foreman of machine shop or 

tool maker, by sober man, eight years’ 

experience as foreman on engine, pipe thread- 

ing machinery and general work. nm make 

drawings. Terms reasonable if a steady job 

—— Address Box 25,care IRON TRADE 
EVIEW. 


GAS # GASOLINE ENGINES 


STATIONARY and PORTABLE.. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


Expense one cent an 
hour per horse power 
and requires but little 
attention torun them. 

very Engine 
Gaaranteed. Full 
fertigaiars free by mail 

ention this paper. 


VAN DUZEN 
BAS & GASOLINE ENGINE CO. Cincinnati, 0, 


Bischoff Metal Ceilings, 


(PATENTED.,) 





























It will pay to investigate 
and write for catalogue. 





Estimates submitted on ap: 


Re ; t ae 
ee - Fred. F. Bischofi& Co. 
SEY | 24 W. Lake St, 


CHICAGO, - ILL 





ARMSTRONG TOOL HOLDER, 





For general LATHE and 





L. MH. OLDFIELD. 
Merchandise Broker. 


Correspondence Solicited. 


WICHITA, KANSAS. 


HARTMARN’S 


Patent Inside Sliding Window Blinds. 


| i, What better evi- 
dence cana build- 





- A “}er have of the 
i rH great popularity 
i] (a OX OS of Sliding Window 


Blinds,than to see 
in any Architects 


H ; AS and Builders’ 
ile AN Journal, so man 
h specifications vn’ 
H ing for the above 
blinds, all over 
Ni) thisgreatcountry. 
The blinds slide 
\ i) up and down in 
\ 




















ij the window frame 
like sash, and stay 
' at any position ; 
don’t interfere 
with curtains or 
drapery,etc. Tens 
of thousands are 
in use. ‘ Merit 
Wins.” ‘‘ The fit- 
test service’ Send 
4ct. stamp for 80- 
page illustrated 
catalogue to 


HARTMAN SLIDING BLIND CO., 
69 Beaver St., WOOSTER 0., U, $. A 


itiit 
TTT 

















PLANER work. Especially 


adapted for the economical use of 
SELF-HARDENING STEEL, 
ARMSTRONG BROS. TOOL CO. 


78 Edgewood Ave. Chicago. seno ror cinoutan. 





BARR ELECTRIC MANUFACTURING CO., || 





TICKET | 
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Philad 
Baltim 


Allianc 
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indow 
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above 
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Incorporated under the Laws of the State of New York.) 


BARR ELECTRIC MANUFACTURING CO., 





pue Z| 


"y104 MON "ABMPLOIG G6) 


This illustration represents our Electric Lighter. It is complete in itself—requires no extra 
Power Works or Connections. The current of electricity is generated by chemical action. It 
occupies the space of but Six Square inches. The construction is simple in the extreme, It can be 
taken to gro at will, and just as easily readjusted. A child can operate it. Simply by 


pressing 


¢ centre rod the current of electricity is generated, and the light is instantaneous. 


ECONOMY .—The material to charge the Battery can be obtained at any drug store at a 
cost of Ten Cents, and will run 30 to 60 days. Any part can be replaced at a cost not exceeding Ten 
Cents. Aside from its use asa lighter this apparatus does away with the use of matches and the 
dangerous results and disagreeable odors arising from same. We have taken especial care in the 


manufacture of these Electric Lightnin 


rooms, parlors etc. 
battery of our apparatus can be used for 


e Batteries. They are handsomely constructed in nickel 
plate and highly ornamental, and will take a prominent place among the 
Full directions accompany each apparatus. Aside from lightning purposes, the 
otor Fan, Medical, Call Bell or Burglar Alarm purposes, 


bric-a-brac of reception 


all of which attachments we supply. Goods shipped C. O. D. on receipt of Twenty per cent. 


LIBERAL DISCOUNTS TO TRADE AND AGENTS. 


We desire reliable representatives in every State in the Union, and invite correspondence on the 


subject. 


20 Second-Hand Standard Passenger Coaches. 

30 New Standard Gauge Passenger Coaches, 

built at one of the best works in the United 

States. All modern improvements. Price, 

$3,700 each. Now ready to letter. 

40 Second-Hand Narrow Gauge Locomotives, 

different sizes. 

Second-Hand Standard Gauge Locomotives, 
different sizes. 

Second-Hand Box Cars, 20 tons capacity ; 
liberal terms. 





in good condition, ready for immediate de- 
livery. 


Long roads preferred. 


For Sale for Cash, or Credit on Car Trust, 


1,000 tons of 4o-Ib. second-hand steel and iron 
rails. 

800 tons of 35-Ib iron and steel rails, second: 
hand. 

1,200 tons of 4o-Ib. iron and steel rails. All 
these rails are in good order. 








ed. Bonds negotiate 


Also 9 Sleeping Cars suitable for theatrical 
=: second-hand. 70 Box Cars and 7c 


oel Cars, 20 toms capacity each, second- 


hand. 
These Locomotives have been overhauled, all | southern andjWestern Delivery. 


Agent for Wm. B. Pollock & Co.’s Oil Tank Cars for sale at spent pleetee prices. Photos 
and specifications sent with prices if desir 


on new and old roads. 





Apply to ALFRED W. LADD, 


44 Broadway, NEW YORK. 





Estimates furnished for Electrical Equipment under Latest Improvements. 


J. H. FALL & CO., Nashville Tenn. 
AGENTS: HOS. P. ALSTON, Esq., 62 East Alabama St., Atlanta, Ga. 
G. D. BUSTEMANTE, Birmingham, Ala. 





—_ a 


Birmingham & Jones Valley R.R. 
Company, 


OF BIRMINCHAM, ALABAMA, - 


Offers for sale at 85 per cent. one Million 
of their first mortgage 6 per cent Bonds, 
which is only $15,000 per mile, making 
it a safe, paying investment. 


For information call on or address, 


ALFRED W. LADD, Sole Agent, 


44 Broadway, NEW YORK. 





Cleveland Union Station. 


ennsylvania [,ines. 


Foot of Bank Street. 
TICKET OFFICES at Station, Euclid Av., Wood 
Av., and Weddell House corner. 
[THROUGH TRAINS RUN AS FOLLOWS BY CENTRAL TIME 
* Daily. +t Daily, except Sunday. 











FroM CLEVELAND TO LEAVE ARRIVE 
Pittsburgh and Bellaire......... + 7.45 am fiz. m 
Pittsburgh, Bellaire and East.+ cs pm aus va 


Philadelphia and New York...* 1.40 pm *11.40 am 
Baltimore and Washington.....* 1.40 pm 11.40 am 
Alliance and Pittsburgh.........* 

Ravenna and Alliance... 





Mt. Vernon and Pan-Handle Route. 


From CLEVELAND TO 


LEAVE ARRIVE 
Xenia and Cincinnati............ t 8.00 am * 5.40 pm 
Akron and Columbus............. * 8.00 am * 5.40 pm 
Akron and Columbus............. 1.05 pm fI2.30 pm 
Akron and Orrville nat 3-25 pm ft1o.lo am 
Columbus and Cincinnati....... 8.00 pm * 7.00 am 





SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


woot & Power Lathes, 





Cap Lathes, $1.2 


a Lathes on payment. 

Send for catalogue of Outfits for Amateurs or 
Artisans, Address H L. SHEPARD, Agt., 

124 East Second St., Cincinnati, O. 


Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
policy: 


ONLY 50 CENTS (Postage paid). 


Will last for years. Sample leaves sent on 
application. Address 


The Cleveland Printing & Publishing Co., 


27, 29 and 31 Vincent Street, 
CLEVELAND,,0O. 

















A New Coal Field and Timber District. 


The OHIO EXTENSION of the 
NORFOLK & WESTERN RAILROAD 
penetrates one of the most valuable 
coal and timber districts in the United 
States. The line of this extension is 
193 miles in length, from Coal Grove, 
Ohio, via Kenova, W. Va., to Elkhorn, 
W. Va., of which 54 miles, to Dunlow, 
W. Va., is now opened for business and 
the entire line is under construction 
and will be completed early in the 
fall of 1892. It passes through virgin 
country abounding in gas, splint, 
cannel, steam, coking and domestic 
coals and fire-clay, chestnut-oak, white 
oak, beech and poplar timber. Those 
leoking for advantageous sites for the 
location of saw-mills or tanneries and 
establishments for the manufacture of 
furniture, wagons, agricultural imple- 

nts, wood-pulp, fire-brick, or man- 
ufactured iron articles, should inves- 
tigate the resources of this new field. 
The new town of Kenova, W. Va, offers 
many advantages for the location of 
manufacturing establishments, also 
the territory opened up by the Norfolk 
& Western Railroad on the north 
bank of the Ohio River, between Ke- 
nova, W. Va. and Portsmouth, O. For 
the manufacture of finished iron arti- 
cles the district offers unequalled ad- 
vantages, with supply of coal and Po- 
cahontas coke on short hauls, and with 
the blast furnaces of the [ronton, 
Hanging Rock and Ashland district in 
close proximity. Favorable freight 
rates made upon raw material to all 
manufacturing establishments on this 


line. 

For further information as to freight rates, 
maps, names of parties to whom application 
should be made for coal leases, etc., apply to 


JOHN J, ARCHER, or CHAS. G. EDDY, 


Div. Frt. Agt., Vice-Prest., 
COLUMBUS, OHIO. ROANOKE, VA. 





GRANULATED RAW BONE 


For Case Hardening and Coloring 


For samples, prices, etc., apply to 
THE ROGERS & HUBBARD CO.: Middletown, Ct. 


MICHIGAN 


EMERY WHEEL 60. 


194 Catherine St., Detroit, Mich. 


Solid Emery & Corundum 


Wheels, to Run Wet or 
Dry, Special Shapes. 


Perfection Saw Gummers. 


S@SEND FOR PRICE LIST. 


Wheeling & Lake Brie Railway. 


THE NEW THROUCH LINE 


BETWEEN 
TOLEDO 
—-AND— 
Steubenville, Pittsburgh, Marietta. 
THROUGH COACHDS 


BETWEEN 


Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 
AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Ouy.- 
hoga Falls, Kent, venna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 





The Only Line running through 


“BEAUTIFUL ZOAR.” 


a. G. Bram, Tas. M. Hatt, 





Traffic Manager. Gen’! Pass. Agent 








THE FAVORITE 
—aND— 
PICTURESQUE ROUTE 
—ToO— 


New Work, Boston 
and the East. 
The shortest and 
quickest Route to Pitts- 
burgh, Washington and 
— more & the South: 
eas 


New Central Depot So. Water St. and Viaduct 













Depart. 
No. 62, Accommodation.................00.: Tt 6coam 
No. 72, New York & Pitts. Express....7 815a m 
No. 70, Pittsburgh Accom.................. *I1 25am 
No. 64, New York & Pitts. Limited...* 30co pm 
No. 66, Mantua Accommio.................. *420pm 
No. 74, Youngst’n FO nn sesenceeersecses onal 600 pm 
No. 68, New York & Pitts. Ex............ I1copm 

Arrive. 
No. 71,N. Y. & Pittsburgh Express...“ 7 00a m 
No. 65, New York & Pitts. Lim........... *955a 0 
No. 67, Pittsburgh Accomt.............000: *12 20pm 
No. 73, Leavittsburgh Local..... - 210pm 
No. 63, New York & Pitts. Ex 650 pm 
No, 75, Mantua Accomi.......... *720pm 
No. 69, Youngstown Express...... t9l10pm 





Express 
*Daily. {Daily, except Sunday 
Baggage checked through toall points East. 


Through tickets and information segnatin 
the route can be obtained at office, 141 Su m4 
street, and at Depot N. Y., P.& O. Railroad, 
South Water street and Viaduct, Cleveland. 

A, M. TuckER, Gen. Mang., Cleveland, O. 

D. I Roperts, Gen. Pass. Ag’t, New York. 
G. K. Fouts. C P. & T. A., Cleveland. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland @ rittsburgh Short Line,” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 











FAST TIME. NO DELAYS. 
“ For scen picturesque and varied, 
Through leys green, ’mong mountains ser- 


The ty favorite route I ween, [ 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE'S FAVORITE ROUTE. 


BR. Hotsroox CLarx, 
Gen’! Supt., G.P. & T. A. 


Pittsburgh, Pa. 
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WILLIAM TOD & CO., YOUNGSTOWN, OHIO. 


The Porter Hésiiiton Engine. 


Single Compound and Condensing-100 horse-power and upwards. 


THE HAMILTON BLOWING ENGINE, HYDRAULIC CRANES, 
ACCCUMULATORS AND SHEARS. 


HEAVY SPECIAL MACHINERY CENERALLY. 


a@ SEND FOR ILLUSTRATED CATALOGUE. 


FRANK & CO., Brfilo_t.! 


SNR 
MANUFACTURERS OF 


Mesnou saw get an ORTISER 
SCROLL SAWS, [ SAW TABLES BENCHES. 


TIPPING TABLE, 


LATHES, 
HORIZONTAL 
BORING 
as. MACHINES, 
= Shaping Machines 


woop WORKING MACHINERY. 





pete 
BAND SAWS, 





BS. Ee. SONES & Co.. 
ENCINEERS «> CONTRACTORS, 


223~225 River St., CLEVELAND, O. 
Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 


THE DEMING CO., 


SALEM, OHIO. 
Pumps, 


For HAND AND POWER. 


Adapted for BOILER FEEDING, FIRE 
PURPOSES, etc.; also ARTESIAN WELL 
CYLINDERS and WORKING Heaps for 
FACTORIES, MILs and FURNACES. 


HENION & HUBBELL, 55 & 57 N Clinton St., Chicago, General Western Agents 
Send for illustrated catalogue and price list. Mention this paper. 


Otto Gas Engine Works, 


SCHLEICHER, SCHUMM & CO.,{ 2hiladelphia. 








Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTU Gas Engine Pumps. 
Combined OTTO Gas Engine Dynamos. 


S'iZES: 1,2, 4,7. 10,16, 26 AND 50 HORSE-POWER. 


Rapid Harness Menders. 








Strong and simple. Easily applied. A 
‘ common hammer does the work. Just drive 
them in and clinch them. 
Sell like hot cakes. They are packedi n neat counter cases and can be displayed to great 
advantage. This is not an article for the harness trade, but for hardware merchants. 
Samples, circulars andfull particulars mailed on application. 


BUFFALO SPECIALTY MFG. CO. = Buffalo, N. Y., U. S.A, 


THE STIRLING COMPANY 


MANUFACTURE 


The Safest. Most Economical, Compact and Durable High Pressure 


WATER TUBE BOILERS. 


All Wrought Steel. Large Mud Drum. Perfect Circulation. 


By removing four manhole covers access is gained to every part of the boiler. 
Dry steam and great economy of fuel guaranteed. 


NEw YORK OFFICER 
74 Cortlandt St 


GENERAL OFFICE 
Pullman Bldg., Chicago. 


PITTSBURGH OFFICE: 


Lewis Block. 
CLEVELAND OFFICE: Bradley Block. 


BARBERTON. SUMMIT COUNTY, OHIO. 


TYPEWRITERS. 


Works: 





Positive Driving Drill Chuck. 


For either straight or taper shank drills. 


Has the Holdin 1g 
Power of Ta 
Socket, togethe 
with all the ad 
vantages of the 
common Friction 

5s Chuck. Write for 
Illustrated Price 
List and discounts 
to the 


> PRATT CH UCK CO.. 


Clavville, N. Y., U.S. A. 


THE REMINGTON 
STANDARD TYPEWRITER 


Is to-day, as it has ever been, the 
leading Typewriter. 

Carefully tested improvements are 
constantly added to this famous ma- 
chine. 

TRY OUR PARAGON BRAND OF TYPE- 
WRITER RIBBONS. 


WYCKOFF, SEAMANS AND BENEDICT, 


137 Superior St., Cleveland, O. 
S.y ISSES, RAST FURNACES | 
pipes = ncenY oof 5 pus 


LE ROLLING MILL WORK 


eee syeymneyeye XC. YOUNGS TOWN, O. 





VICTOR COLLIAU, 


Sole Manufacture f the 
Improved Patent 
HOT BLAST 


COLLIAU CUPOLA 


ADDRESS: 


287 Jefferson Ave.. 
DETROIT, - MICH. 








4 


paRPPINORE TTI ree NTN erET tee iitee: 
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THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


‘antes a 
DESIGNED AND BUILT TO ORDER, 


Dies for all kinds of sheet metal 
ventors’ models and specialties. 


St. Clair and Washineton Streets, 
TOLEDO, oO. 


pede leather, paper, etc. In- 
@ for circulars and prices. 


Mention this paper. 








St eee 


Gtamp before a blast. | Fragments after a blast. 


AG TROWGEST and SAFEST EXPLOSIVE 





mown to the Arta. 


POWDER, FUSE, CAPS, 
Electric Mining ‘Goods, 


AND ALL ae deg STUMP BLASTING, 
LE BY THE 
HERCULES POWDER COMPA 
0 Prospect Street, b-rdtan f Vise 
We w. WILLARD, Manager-{ 


* ne = a\ 
ts a phee ee a 76 — 


7 igs 
rE BROULES, 
THE GREAT STUMP AND BOCK 


ANNIHILATOR, 











te, 


PICR 
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BLL Er & CoO... 


MANUFACTURERS OF 


STEEL ROOFING, 


Corrugated Iron, Decorated Ceilings, Etc. 


HEADQUARTERS FOR GALVANIZED STEEL EAVE TROUGHS 
= AND CONDUCTOR PIPES. 


Galvanized Steel. 10 Feet 2 InchesLong. 








Address, Office, No. * E. Fifth St. 
ANTON, ‘OHIO. 


write us for Gatalogue and Prices. 








Porter Iron Roofing & Corrugating Co., 


CINCINNATI, OHIO. 


Manufacturers of all kinds of 


IRON AND STEEL ROOFING AND SIDING. 


The Pioneers of the Roofing Business in the United States. We 
guarantee satisfaction. We ship promptly. Give usa 
trial order and we will sell you more 
when in need of same. 


n@-When writing for our Prices and Illustrated Catalogue, please mention The lron Trade 
Review. 





The BERGER MANUFACTURING COMPANY, CANTON, O. 
BERGER: 


make arrange- 
DON’ T ments for ROOF- 
ING until you 
have seen ours. 


It Excels all other Metal Roofs, 





WESTINCHOUSE 


MACHINE COMPANY, 
PITTSBURCH, PENNA., U. S. A. 


Area Covered: 127,450 square feet, or about three acres. 








WESTINGHOUSE STEAM ENCINES alone are produced, to wit:— 
Junior Automatics, in 7 sizes, from 5 to 75 H. P.; Westinghouse Standard 
Automatics, in 13 sizes, from 5 to 250 H. P.; Westinghouse Automatic 
Compounds, in 11 sizes, from 8 and 13 x 8 Cylinders to 23 and 40x 20 
Cylinders; all of which are manufactured in quantity to hardened steel tem- 


plates, and carried in stock, ready for shipment. 
REPAIRS ARE ALSO MANUFACTURED in quantity to templates, 
and carried in stock. 


THE COMPANY MANUFACTURES, for its own use, all Iron and 
Brass or Bronze Castings, as well as all its own Iron and Steel Forgings, from 
the smallest to the largest; thus controlling, in a measure, the quality of the 
materials entering into the Engines which it produces. 

THE PRODUCING CAPACITY OF THE COMPANY’S WORKS is 
equal to about four (average) Steam Engines per diem, or about 5,000 H. P. 
per month, or about 60,000 H. P. per annum. 


OVER 6,000 OF THESE ENCINES HAVE BEEN SOLD during 


the past ten years, with constantly increasing orders. 








= = 2 a e 4 = 


















SOUTHWARK 
FOUNDRY AND 
MACHINE CO., 


PHILADELPHIA, PA. 





Sole Makers of 


THE PORTER-ALLEN 
AUTOMATIC ENGINE, 


Simple, Compound 
or Triple Expansion. 


ALSO BUILDERS OF 


sate Engiacs. 
Reversing Engines, 

— CHICAGO OFFICE, Contras! Pumps, 

s — ‘ 353 ROOKERY. Boilers, Tanks, Etc. 














» SKINNER ENGINE CO, ERIE, PA. 
—— AN OVER 4500 IN USE. 





MANUFACTURERS OF 


\ r mee) fies comin AUTOMATIC, STATIONARY & PORTABLE 


bm ENGINES BOILERS 


SEND FOR CATALOGUE. 












PROTECT 


Your Offices, Stores and Warehouses from fire 
and burglars by using 


METALLIC DOORS AND SHUTTERS 


Made from wood and covered with iron or steel, rendering 
them stiff and preventing warping in case of fire. 

Made from heavy boiler plate iron. 

Made from double corrugated iron or steel. 

Made to fit any size opening. 


Estimates furnished upon application, 


GARRY IRON & STEEL ROOFING CO., 


CLEVELAND, O. 
Send for price list No. A. 











IRON CLAD PAINT CO. ron Clad Paint Co 


Factery, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 


And get the uine articl 
and wate liability 


Wm. Green, and now owned 
by this Company. 


iRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 


FURNISHED both Dry and 
=°* Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


THE KANNEBERC ROOFINC CO., Canton, O. 
The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 


Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crim 
Edge Iron Roofing and Siding, Beaded Iron Siding and Ceil ng, 
Water Proof Building Paper, Dry and Ready Mixed Paints, Etc 
Write for Catalogues,’Price Lists and Samples. 


FOR SALE---BLOWINC ENCINE. 


Vertical pattern, with balanced steam slide valve gear, steam cylinder 14-in. diameter, ait 
cylinder 4o-in. diameter, stroke 24 in., 1 to 190 strokes per minute ; engine mew. For price and 


particulars address THE JAMES LEFFEL & CO.. Sprinefield, O. 











CAMBRIDGE ROOFING 00. Cambridge, 0.& Chatanooga, Tenn. 


Manufacturers of 
Piain, Retied, Crim 


eis Corrugated and Beane 
oofing, Siding and Ceil 
al STEEL A SPECIALTY 


@@Send for Descriptive 
Catalogue. 


u¢ WHAT'S THAT? 


i 












For good quality and bottom pricesorder *_” 
your FACINGS, FIRE-BRICK, CLAY, 











MOULDING SAND and everything for a foundry, of 


F. B. STEVENS. 


DETROIT, MICH. 





All my Iron 


SYKES’ 


IMPROVED 


y put on. 
SYRES rRoOw 
nd for Circular and ba) "Lak, 
and mentior this 





& STEEL. HOOCFING CoO., 
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Sit. VY Ei...’ 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only tne Heater that will 
steam boilers, removi ngs limpurities from t 
it enters the boiler. Thoroughly tested 


OVER 3,000 OF THEM IN DAILY USE. 


t scale in 
ed before 








This cut is the fac simile of the a rance of the shelves o. 
a No. 5 Heater at work on ordinary lime-water when the door 
was removed after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OH1O. 


ONOZ 


mV 





Jie 


VINK 








= 
1874. 






GLEVELAND TWIST DRILL CO., 


RELIABLE 
1892. 








SEND FOR CATALOGUE. Cor) Lake Kirtland ss, Cleveland, 0. WRITE FOR scouts 





UNIVERSAL RADIAL 


RADIAL DRILLING MACHIN( 


= == THREE DESIGNS. SIX SIZE 


_EMBODY ALL-DESIRABLE FEATURES 


= PRICES$450°°& UPWARD - 











Khe Hart or Wetroit 
Emery Corundum Wheels and Machinery. 
Write to J. WENDELL COLB, M. B., 
District Manager, Box 152, Chicago, Ili., or Box 84, Columbus, O. 


a@"N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL. GRIND- 
and Twist DRILt GRINDER WITH POINTER, ie Pennsylvania, Ohio, 
indiana, Illinois and Wisconsin. 


Penberthy Automatic Injector, 


OPINIONS OF THE PENBERTHY INJECTOR. 








MINNBAPOLIS THRESHING MACHINE — 
MINNEAPOLIS, MINN., May 27, 1891. 


Detroit, Mich. 


We have only used the Penberthy Injectors a short time, 
but so far like them Jetter than any other we have tried. 


Yours truly, 
THE MINNEAPOLIS THRESHING MACHINE Co. 


@ PENBERTHY INJECTOR CO. 


Penberthy Injector Co., 















Manufacturers, 


Awarded the GRAND PRIZE at the Paris Exhibition. 


SEND FOR THIS BOOK 










D. 
3g con 


al BOTAWEL STi 3 
GLASER SCOTLAND. 


=n 


: _ MANUFACTORIES ‘IN UNITED SLU StOTLANo, ‘aun Sciuinrs AUST 


Cleveland Office, 412 Perry-Pavne Bulliding, Cleveland, O. 













































PRESSED WROUCHT IRON OPEN TURN BUCKLES. 


aie am, 
AND 


— oe... 


The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CO.. CLSVeLAND. Oxnio. 


REYNOLDS BROS., | INDUSTRY FILE WORKS, ; 












q nd Cut Fil A. & H. Geugh, Preps.. 
all ll | Qs ' a ot 
anv eases. | Files Rasps, 
We eae ~* byl ante Equal to the Best Euglish 
133 & 135 i. Water St. OLD FILES RE-OUT. 


All Kinds of Job Grinding. 
OfFIck & Worxks, 


48 COLUMBUS ST., 


CLEVELAND oO, 
Cc. @OUGH Manager. 
Mention this paper. 


COLUMBDS, OHIO. 


Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
ar a Send for price 






























































































































































The Canton Glass Board. 


Cuts any Fraction of an Inch by Eights. 


Unequaled for accuracy and quick work in 
cutting square orat any angle. Saves break- 
ages, etc. 

ALSO. 
IMPROVED TRAMMEL RULE for Cutting Circles 


From 3 inches up to 48 inches, Segments, 
Gothic Shapes etc. 


Send for Circular. 


The Canton Saw Go., Canton, 0. 
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CRAHAM TWIST DRILL CO, Detroit, Mich., 


Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILL& 


and CHUCKS, 


Endorsed by progressive mechanics everywhere. Send for Catalogue. 





NOW THE STAR POWER HACK 


SAW, 


USTIFIES all the Goop Worps spoken of and for it. 
We have placed a number of them and have not 
heard a single complaint. For cutting shafting, etc., 


it is unequaled. 


Price $25. 


Address your order to 


THE PARKIN & BOSWORTH CO., 


6 South Water Street, 
CLEVELAND, OHIO. 








Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS, 


A Perfect Smoke Burner. 
9 Washinaton-st.. Chicago. 


W. S. HUTOHINSON. 
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